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More than ever, Quality Maintenance is vital 
to the successful attainment of the military or 
surgical objective. Whether it be the forging of 
steel for superior blades of vengeance, or the 
processing of superior blades of mercy... de- 
pendable quality counts, today. 


BARD-PARKER 
RIB-BACK BLADES 


continue to provide and maintain the desirable 
features which have resulted in their acknow!l- 
edged superiority over the years. Greater 
strength . . . superior sharpness. with uniformity 
. .. longer cutting efficiency ... are factors in- 
dicative of their unexcelled qualities and econ- 
omy of use. On the far-flung battle fronts, at 
home and abroad, Rib-Back Blades are being 
supplied in ever-increasing volume. 


Your dealer can supply you 


BARD-PARKER COMPANY, INC. 
DANBURY, CONNECTICUT 
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NUPERCAINAL* 


equals 


PHYSIOLOGICAL REST 


equals 


UNDISTURBED HEALING 


NUPERCAINAL is successfully 
used in traumatic as well as in 
surgical wounds. It prevents 
excessive evaporation of tissue 
fluid, provides prolonged anes- 
thesia thus furnishing relief from 
pain and itching. Gauze does not 
adhere to the surface or edges 
of wounds, eliminating painful 
dressings. 


One-ounce tubes 
One-pound jars 


* 


y 


WOOT 


ort 
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*Trade Mark Reg U. S. Pat. Off. 
Word “Nupercainal”’ identifies the 
product as containing Nuper- 
caine’ (alpha - butyloxycinchoninic 
acid-gamma-diethylethylenediam- 
ide) in janolin and petrolatum, an 
ointment of Ciba’s manufacture. 
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VALID CLAIMS 


... proof which spans the chasm between 
yesterday’s unexplored theories 


and today’s factual news 


IT IS the conviction of those who guide the destiny 
of Davis & Geck Sutures that accurate knowledge of 
the properties and clinical latitude of a selected suture 
is essential to successful attainment of the surgical 
objective... Claims made for D&G products are there- 
fore scrupulously limited to facts fully substantiated by 
clinical evidence . . . This uncompromising policy is 
implemented by facilities for conducting any form of 
investigation required to define clearly the merits and 
application of new suture developments before present- 
ing them to the profession. 


DAVIS 


é 
| 
= 


As Lady Macbeth proved, one way to 
assure a restless night is “to have things on 
your mind.” Of her case the physician de- 
spairingly said, “this disease is beyond my 
practice”— because the heart was “sorely 
charged with an evil deed.” 

Quite different is the case of the modern 


insomniac whose suffering so often is the re- 


sult of worry and apprehension, aggravated 
perhaps by war-time anxiety. To him restful, 
almost normal sleep, may be brought by the 
judicious administration of Medinal (S.& G. 
brand of soluble barbital). Medinal will take 
the edge off anxiety and send the weary to 
bed more hopeful that a good night’s rest 


will not be awaited in vain. 


In addition to Medinal tablets there is now available a palatable Elixir of 
Medinal. A trial supply of either will be gladly sent to physicians on request. 


Water-soluble hypnotic and sedative 


SCHERING & GLATZ, INC., 113 WEST 18TH STREET, NEW YORK CITY 
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To Prevent Muscular Wasting 


during illnesses in which there is an inadequate protein 
intake, modern therapy prescribes 


regular intravenous injections of parenteral 


Amino Acids Stearns 
(Parenamine) 


Available for parenteral and oral ad- 

ministration as a 15% solution in 

Bek 100 ce. rubber-capped vials. Details 

Cr of therapy available on request. 


NEW YORK KANSAS CITY DETROIT, MICHIGAN SAN FRANCISCO WINDSOR, ONTARIO 


SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 
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Frederick \ | & Company 
‘a 
Since 1855 .. . ESSENTIALS OF THE PHYSICIAN’S ARMAMENTARIUM 


FOR HOSPITALIZED 


fer the management consty 


Petrogalar is an aid to the comfort of hospitalized 
patients. Those receiving Petrogalar require less indi- 
vidual attention and fewer visits from busy internes and 
nurses. Petrogalar relieves nurses of the extra burden 
of having to change bed linens and sleeping garments 
as a result of “leakage” sometimes caused by plain 
mineral oil. 

The special 1034 ounce Petrogalar Hospital Dispens- 
ing Unit allows the physician complete control over the 
administration of a routine laxative during confinement. 

Years of professional use have established Petrogalar 
as a reliable, efficacious aid for the restoration and main- 
tenance of comfortable bowel action. 


PETROGALAR LABORATORIES, INC., CHICAGO, ILL. 
Copyright 1943, by Petrogalar Laboratories, Inc. 


DIVISION WYETH INCORPORATED 


Petrogalar is an aqueous suspension of pure mineral oil 
each 100 cc. of which contains 65 cc. pure mineral oil 
suspended in an aqueous jelly. 


Petrogalar 


REO. PAT, OFF. 


Constant uniformity assures palatability 

—normal fecal consistency. Five tyoes 

of Petrogalar provide convenient vari- 
ability for individual needs. 
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the rescue Guard 
The more will receive prompt 
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Up-To-Date Books For Surgeons 


© SURCERY OF PANCREATIC TUMORS—by Alexander Brunschwig. 421 
pages, 123 illustrations, 1 color plate. PRICE, $7.50. 


@ ESSENTIALS OF GENERAL SURGERY—by Wallace P. Ritchie. 813 
pages, 237 illustrations. PRICE, $8.50. 


@ SYNOPSIS OF OPERATIVE SURGERY—by H. E. Mobley. 375 pages, 


339 illustrations. PRICE, $5.00. 


@ SYNOPSIS OF THE PREPARATION AND AFTERCARE OF SURGI- 
CAL PATIENTS—by Hugh ©. Ilgenfritz and Rawley M. Penick. With a 
foreword by Urban Maes. 532 pages, 55 illustrations. PRICE, $5.50. 


@ THE BLOOD BANK AND TECHNIQUE AND THERAPEUTICS OF 
TRANSFUSIONS—by Robert A. Kilduffe and Michael DeBakey. 558 pages, 
214 illustrations, 1 color plate. PRICE, $7.50. 


@ SURGICAL TREATMENT OF HAND AND FOREARM INFECTIONS 
—by A. C. J. Brickel. 300 pages, 166 text illustrations, 35 plates including 10 
in color. PRICE, $7.50. 


@ OPERATIVE GYNECOLOGY—by Harry Sturgeon Crossen. 5th edition. 
1076 pages, 1262 illustrations. PRICE, $12.59. 


@ FRACTURES, DISLOCATIONS AND SPRAINS—by J. Albert Key and 
H. Earle Conwell. Third Edition. 1278 pages, 1259 illustrations. PRICE, 
$12.50. 


@ OPERATIVE ORTHOPEDICS—by Willis C. Campbell. 1154 pages, 845 
illustrations, 4 color plates. PRICE, $12.50. 


@ TRAUMATIC SURGERY OF THE JAWS—by Kurt H. Thoma. 315 pages, 


282 illustrations. PRICE, $6.00. 


@ SYNOPSIS OF TRAUMATIC INJURIES OF THE FACE AND JAWS— 
by Douglas B. Parker. 328 pages, 226 illustrations. PRICE, $4.50. 


@ HANDBOOK OF ORTHOPEDIC SURGERY—by Alfred R. Shands, Jr. 
Second Edition. 567 pages, 154 illustrations. PRICE, $4.25. 


@ THE NORMAL AND PATHOLOGICAL PHYSIOLOGY OF BONE—by 
R. Leriche and A. Policard, France. 235 pages, 33 illustrations. PRICE, $5.00. 


@ FRACTURES OF THE JAWS AND OTHER FACIAL BONES—by Glenn 
Major. 446 pages, 225 illustrations. Price, $7.50. 


The C. V. Mosby Company — Publishers — St. Louis 3, Mo. 
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Singer Service is as near as your telephone 


> With men and women everywhere, Singer 
Sewing Machine Service is a byword and a 
tradition. Today that same local service is 
rapidly being extended to physicians on the 
Singer Surgical Stitching Instrument. 

> The Singer Instrument and an adequate 
supply of needles and parts are now available 
at more than 350 Singer Shops throughout 
the United States and Canada and this num- 
ber grows steadily. These Shops offer the 
services of trained demonstrators who will 
gladly bring the instrument to your office for 
your inspection, 


Surgical Stitching 


INSTRUMENT 


ING MACHINE CO. 


> Through them motion pictures demonstrat- 
ing operative technique with the Singer In- 
strument are available for meetings. 

> In the hands of surgeons with the Armed 
Forces, the Singer Surgical Instrument is 
Meeting emergencies. On the Home Front too, 
it is rapidly expanding stitching technique. 
If you desire to see it demonstrated, or in 
action through motion pictures, call your 
nearest Singer Shop. If the Instrument is not 
as yet available in your community, write to 
our New York headquerters, Dept. H 


Copr. U. S. A. 1943—The Singer Meanafactaring Co. All Rights Reserved 


for All Countries 
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SINGER SEW 149 BROADWAY, NEW YORK, N. Y. 
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PRINCIPLES AND PRACTICE OF 


by J. TRUETA, M.D. 


Formerly Director of Surgery, General Hospital of Catalonia, 
University of Barcelona; Assistant Surgeon (E.M.S.) Wing- 
field-Morris Orthopaedic Hospital; Acting Surgeon-in-Charge, 
Accident Service, Radcliffe Infirmary, Oxford. 425 pages, 144 
illustrations. PRICE, $6.50. 


5-Point TRUETA Technic 


Prompt surgical treatment. 


. Cleansing of the wound. 


Excision of the wound. 


Provision of drainage. 


. Immobilization in a plaster-of-Paris 
cast. 


Listed above are the five essential principles in the biological treatment of 
wounds as formulated by Trueta, each and every one of which must be applied 
to ensure the greatest possible success. 


In this new book “PRINCIPLES AND PRACTICE OF WAR SURGERY,” 
Trueta sets forth in complete detail these procedures which he has adopted 
as a result of his experience in the Spanish War and in World War II. 
However the book is not confined to these methods alone, but deals fully 
with such important subjects as shock, transfusion, aerobic and anaerobic 
infections, including gas gangrene and tetanus, chemotherapy, antiseptics, 
anesthesia, skin grafting, amputation, and treatment of burns. 


Graphic illustrations such as those reproduced here supplement the text 
matter, supplying step-by-step visual guidance. You won’t want to miss 
having this authoritative text. Send for it today! 


The C. V. Mosby Company MJ 
3525 Pine Blvd., St. Louis 3, Mo. 

Gentlemen: Send me a copy of Trueta—Principles and Practice of War Surgery. 
Price, $6.50. 


.---Attached is my check. .---Charge my account. 
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gical blade te its cutting sharpness. Its ability t 
a clean, effortless incision in large 
Psure establishes its value for hospital, office a 
pindustrial surgery. 

' The unusually keen cutting edge of Cresceni 
"blades is made possible by two factors: First, the 
"blades themselves incorporate an especially high 
“quality of steel, with a uniformly fine grain struc 
"ture, and a carbon content of 1.20 per cent. Second 
‘the cutting edge is ground to an extra acute angle 
of bevel, made possible by the greater blade 
Mhickness of .021 inch. 
Now, recent independent laboratory studies 
Rave confirmed Crescent’s superior sharpness 
lemploying a specially designed sharpness testing 
machine, under conditions of accurate temperature | 
fand humidity control, Crescent blades were shown | 
#0 produce longer cuts under the same initial forces 
‘using blades bought in the open market from 
different areas of the country — from Maine 
California. 
You can count on it— Crescent blades are 


Apparotus 
Used For 
Testing 
Sharpness 


DESERVESA 
domes 


CUTTING EDGE IN SERVICE ~*  BALAMEE..< UNIFORMITY NOMICAL TO USE 


j 
: SURGICAL BLADES AND HANDLES a 
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LEO WINTER brings you 


another new edition 


THE FIFTH (1943) REVISION 


EXODONTIA 


Exodontia, Oral Surgery and Anesthesia 


By 


LEO WINTER, D.D.S., M.D., F.A.C.D., F.A.C. S., 
Sc.D. (Hon.), LL.D. 


Professor of Oral Surgery, New York University; Director of the Oral and 
Minor Surgery Clinic, New York University College of Dentistry; Visiting Ora! 
Surgeon in Charge, Bellevue Hospital; Consulting Oral Surgeon, Montefiore Hos- 
pital; Chief of Dental Clinic, New York University College of Medicine; Fellow 
New York Academy of Medicine. 


PRICE, $10.00 


576 pages, +85 illustrations, 7 color plates. 


NEW FEATURES 


More than 10% additional text material. 


Thirty-two new illustrations. 

Five new color plates, illustrating structures through which the needle passes 
in reaching mandibular and maxillary nerve trunks. Prepared from 
original laboratory specimens. ren 


Subject of LOCAL ANESTHESIA revised and brought up to date. Extra- 
oral administration has been emphasized in cases where pathologic conditions 
contraindicate intra-oral and in operative procedures which require anesthesia 
of skin as well as jaws. 


Monocaine Hydrochloride is covered completely in one chapter. 
The résumé of important local anesthetics takes up novocaine-pontocaine. 


A chapter on CHEMOTHERAPY has been added. It takes up sulfanila- 
mide, its chemical and physical properties, history, pharmacologic activ- 
ity, fate of sulfanilamide in the body, clinical use, local application, dosage 
and methods of administrations, and toxicity. Pharmacology, dosage, and 

toxic reactions of sulfathiazole are also covered. 


The C. V. Mosby Company 
3525 Pine Boulevard, St. Louis 3, Mo. 


Send me Winter’s 1943 edition “EXODONTIA,” price, $10.00. 
Lean Attached is my check. 


Gentlemen: 


Charge my account. 
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THE ARCHITECTURE OF TOMORROW'S HOSPITAL is characterized by 


W7m ~~ horizontal planning. Interior structure makes each floor self- 


\ 
sufficient. Sliding glass panels connect convalescent wards 
with terraces, pyramided to provide maximum daylight. 
Natural surroundings are used therapeutically. Ground- 


' NO.VI: =& floor operating rooms are easily reached by ambulance and 
autogiro. For advances in sutures, see following pages. => 
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LESS TISSUE REACTION 
with Finer-Gauged Surgical Gut 


@ An important development in American 
surgery is the trend toward the use of finer- 
gauge surgical gut. 

This development is based upon research 
which has demonstrated that the degree of 
tissue reaction to gut is directly proportional 
to the size of the suture. When fine gut is 
used there is less tissue trauma from the su- 
ture itself and from its transit; correct appo- 
sition is facilitated. 


> 


The possibility of dead space is decreased. 

These factors, in combination with the 
accepted surgical axiom that the tensile 
strength of any suture need never exceed the 
tensile strength of the tissues it holds, are 
responsible for the utilization of finer gauged 
sutures. 

The accompanying drawings from histo- 
logic sections illustrate tissue reaction to 
surgical gut. 


i# Composite section showing Size 2 Medium Chromic Surgical 
Gut imbedded in abdominal wall of a rabbit. Tissue was excised on 
seventh postoperative day. (Hematoxylin and Eosin stain.) Mag- 
nification of drawing, x50. Note extensive leukocytic infiltration 
and inflammatory exudate. Clear zone surrounding surgical gut is 


due to fixation shrinkage. 


a Composite section (x50) showing Size 00 Medium Chromic 
Surgical Gut imbedded in abdominal wall of rabbit, and removed 
on seventh day. Note minimal leukocytic infiltration and absence 
of inflammatory exudate in marked contrast to extensive reaction 
with larger suture. Clear zone surrounding surgical gut is artifact 
due to fixation shrinkage. 


ETHICON EXCLUSIVES: 
@ Tru-Gauging gives greater uniformity of gauge. 
@ Greater uniformity of gauge gives greater uniformity of strength. 
@ Tru-Chromicizing gives uniform distribution of chrome from center to periphery. 


@ Lock-Knot Finish creates a gripping surface that aids in locking knots. 
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Atraloe Needles 


FOR MINIMAL SUTURE TRAUMA 


EYED NEEDLE ATRALOC NEEDLE 


The eyed needle does greater injury The Atraloc needle causes minimal 
to tissue because it pulls a looped injury. It pulls a single strand, 
suture in its wake. slightly smaller than the needle. 


ATRALOC NEEDLES HAVE SUPERIOR HOLDING POWER 


@ The name “Atraloc” designates our uniquely designed swaged needle, which is attached 
to the suture by our own exclusive process. The shank of the Atraloc needle is specially 
constructed to give maximum holding power on the suture. Extensive laboratory tests 
have proved that Atraloc needles hold on pulls in excess of U.S.P. tensile strength require- 
ments for sutures pulled over a surgeon’s knot. 

The Ethicon line contains a wide selection of sutures with Atraloc needles, straiglit 
or curved, in all approved designs and sizes. 


ETHICON SUTURE DIVISION 


World’s Largest Manufacturer of Surgical Catgut 


Suture Laboratories at New Brunswick, N. J.; Chicago, Ill.; Brazil; Argentina; England; Australia 
Copyright 1943, Johnson & Johnson _—~Printed in U. S. A. 
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Menopausal Syndrome, Pruritus 
Vulvae, Genital Infantilism and se- 
lected types of Dysmenorrhea and 
Amenorrhea associated with ut 
hypoplasia are relieved. 


DLOVOCYLIN is the most > 


oday.' Fewer injections mean patie 


onvenience and econorr 


rsician's time. 
DI-OVOCYLIN epitomizes 


vord hormone as derived 


arouse, or set in motion 


SUMMIT, NEW JERSEY 


ERBER HEN a deficiency of Ova: Estrogenic 
EEEEER ‘Secretion exists, D 
= EE REB DEOVOCYLIN* exerts 
FE werful and sustained replacement effects 
EEEEE _ INTENSIVE, PROLONGED ESTROGENIC EFF 
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DECEMBER... the star of Bethlehem and the bombs 


of Pearl Harbor... the Prince of Peace and the god of war + 


Christmas will have little meaning to the thousands of physicians 
who serve their country and perhaps to thousands more 
who strive to carry on at home. There is little time 
for exchange of pleasantries in the grim business of winning 
a war << But the Christmas Season will come 
again when the forces of evil are dead — when man again 
will do unto others as he would have done unto him. 


ELI LILLY AND COMPANY 


INDIANAPOLIS 6, INDIANA, U.S.A. 
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Original Communications 


THE SURGICAL TREATMENT OF RECURRENT INGUINAL 
HERNIA WITH SPECIAL REFERENCE TO A COOPER’S 
LIGAMENT HERNIOTOMY AND THE USE OF FREE 
FASCIAL GRAFTS 


SaMvueL A. SweNsSON, JR., M.D., AND Henry N. Harkins, M.D. 
Derroit, MicH. 
(From the Division of General Surgery, Henry Ford Hospital, Detroit) 


NTIL late in the nineteenth century, the recurrence of a previously 

surgically repaired hernia was not an unexpected result. At that 
time, recurrence rates were quoted as high as 25 to 50 per cent of 
all eases in which operation was done. 

Although present-day recurrence rates are much lower, most often 
being quoted from 5 to 15 per cent, it is evident that the operation for 
primary inguinal hernia may be found wanting in many instances. Re- 
cently, one of us (H.N.H.) reported a series of 131 consecutive cases 
in which the MeVay modification of the original Lotheissen technique 
was used, with only one recurrence after a relatively short follow-up 
period. This technique involves the suture of the transversalis fascia 
and conjoined tendon to Cooper’s ligament rather than to Poupart’s 
ligament. Nothing is fastened to Poupart’s ligament. Hence, the 
operation is properly designated as a Cooper’s ligament herniotomy. 
This communication deals with the results of operation in 37 consecu- 
tive cases of recurrent hernia, done during the past two years (1940 
to 1942) on the service of one of us (H.N.H.) on 34 patients, with no 
recurrences to date. Thirty-four of the operations were performed by 
the senior author, one by the other of us (S.A.S., Jr.), and two by 
another resident. 

In his book, Iason (1941) bases success or failure in operations for 
hernia upon: 

a. The technical method utilized. 
b. Failures in technique, hematoma formation, slipping ligatures, ete. 
ce. Postoperative pulmonary complication, i.e., cough, hiecough. 

Received for publication, June 7, 1943. 
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d. Double hernia operations. 

e. Constitutional factors. 

f. Hereditary tendencies to hernia or congenital atony of the abdominal 
musculature or changes in the fasciae. 


g. Age. 

h. Sex. 

i. Obesity. 

j. The type of work the patient engages in postoperatively. 
k. Transplantation of the spermatic cord. 


It is difficult to draw the line too sharply as to what may be classed 
as a recurrent hernia. True recurrences, i.e., the appearance of the 
hernial sac in the same position as that of the previous operation, are 
usually the result of failure to ligate the sae at all or failure to ligate 
it high enough. It is rare, and almest impossible, after an adequate 
high ligation, for a hernial sac tu return at the original site of protrusion. 
When this does oceur, however, there is usually some contributory ana- 
tomie muscular or fascial defect surrounding the hernial opening. 

False recurrences, or the appearance of a sac in a position different 
from that observed in the primary operation, are most common. The 
etiology of this condition may be based upon any one or more of the 
factors listed by Iason. In our series, as well as the series reported by 
Fallis in 1937, the number of direct recurrences resulting from opera- 
tions on indirect hernias done in the Henry Ford Hospital seems to 
indicate that in this institution the factors which tend to prevent the 
appearance of a direct hernia were being neglected. At the time of 
Fallis’ report, 88.6 per cent of the hernial repairs were done without 
transplantation of the cord. Since that time, however, transplantation 
of the cord has been done on a greater number of patients with the sat- 
isfactory result of fewer direct recurrences. At the present time the 
following rule seems to hold true for hernias operated upon for reeur- 
rence at the Henry Ford Hospital. Those patients whose primary opera- 
tion was performed elsewhere have indirect recurrences; those whose 
primary operation was performed at our own hospital have direct reeur- 
rences. This rule, proposed by Dr. Fallis, seldom fails. Its rationale 
is that the hernias done elsewhere demonstrate that the sae was either 
not ligated at all, or ligated too low (in one ease operated upon in 
Europe over 30 years ago, there seemed to be no evidence that the 
external oblique aponeurosis had ever been opened, a tuck merely having 
been taken in the external ring); while in our own operations done 
previous to 1937, there is adequate high ligation of the sac, but often 
incomplete buttressing of Hesselbach’s triangle. In their review of 
experiences with the MeVay herniotomy, Harkins and his co-workers 
demonstrated that with this type of repair Hesselbach’s triangle was 
adequately reinforced, and in the one recurrence cited the sae was found 
at the internal ring. No direct recurrences following the MeVay pro- 
cedure, using either the original Halsted or the Bassini closure, have 
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been observed over a period of three years. From these observations, 
one might correctly assume that even though the McVay procedure was 
originally designed as a repair of large direct hernias, it is equally 
applicable in indirect hernias, as it so adequately reinforces Hessel- 
bach’s triangle and greatly reduces the possibility of a direct recurrence. 

Many authors agree that if inguinal hernias do reeur, they do so 
within one month following operation. Iason (1941) states that there 
is always some evidence of recurrence even before the patient leaves 
the hospital, and within a few weeks a definite hernia is revealed. In 
Fallis’ series (1937) of 200 recurrent hernias, 82 or 41 per cent were 
first noted within six months from the original operation. 

In the review of this series of cases, it is interesting to note that until 
the senior surgeon (H.N.H.) became familiar with the MeVay proce- 
dure, free fascial grafts were used in most of the cases of recurrent 
inguinal hernias. In general, all of the 37 recurrent hernia operations 
were done by two methods: (1) fascial graft, and (2) Cooper’s liga- 
ment procedure (MeVay-Lotheissen) using silk. Fascia was used ten 
times in the first twelve hernial operations, but more recently this suture 
has been almost entirely abandoned so that fascia was used only two 
times in the last twenty-five recurrent hernial operations. The technique 
used was essentially that as proposed by Gallie and LeMesurier (1921). 
One or two strips of fascia lata 20 to 30 em. in length were obtained 
from the thigh by the Wilson fascial stripper, and were used as suture 
material, usually joining the transversalis fascia and conjoined tendon 
to Poupart’s ligament, and occasionally, a second row of fascial sutures 
would be placed, including the medial flap of the cut oblique aponeurosis 
fascia. Alterations in the technique were based upon the use of either 
the original Halsted or Bassini type of closure. 

During the past two years, the MeVay technique has been used by us 
more and more extensively in the repair of recurrent inguinal hernia. 
With adequate dissection of the structures involved it is usually pos- 
sible to close off entirely Hesselbach’s triangle and suture the conjoined 
tendon and the transversalis fascia to Cooper’s ligament. As has been 
stated in a previous article, it is absolutely necessary that the sutures 
be placed without tension and this procedure is greatly facilitated by 
a relaxing incision in the internal oblique aponeurosis made near the 
midline at its junction with the anterior rectus sheath. This relaxing 
incision is extended from about 2 em. above the pubie symphysis 
superiorly for a distance of 8 to 10 em. With sufficient relaxation the 
transversalis fascia and conjoined tendon are sutured to Cooper’s liga- 
ment with double heavy silk sutures. The femoral vessels are held out 
of the way with the index finger placed upon Cooper’s ligament, and 
the most lateral suture is placed first, the vessels being guarded by the 
finger. The double sutures are first knotted together and then tied 
separately, effecting a braiding of the suture. Two or three more sucb 
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sutures are placed on down to the pubie tubercle, the last being taken 
in Gimbernat’s ligament and resulting in complete closure of Hessel- 
bach’s triangle. 

ANALYSIS OF CASES 


Sex.—aAll of the 34 patients operated upon for recurrent inguinal 
hernia in this series were men. In a series of 200 operations, Fallis 
(1937) reported a percentage of 1.5, or 3 women in the entire series. 

Age.—Seventy-eight per cent of the cases of recurrent inguinal hernia 
were in patients in the fourth and fifth decades of life. This figure 
exactly equals that of Fallis (1937), while Wilmoth (1937) found that 
in his series of 164 cases of recurrent inguinal hernia, 538 per cent were 
beyond the age of 40. This suggests that the general laxness of the 
abdominal wall structures seen at this age may be directly responsible 
for the frequently weakened internal oblique muscle. 


TABLE I 


AGE INCIDENCE IN THIRTY-SEVEN OPERATIONS FOR 
RECURRENT INGUINAL HERNIA 


AGES NO. OF CASES PERCENTAGE 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
Total 


~ 


bo bo bo 
bo or 
Ne 


] 
] 
] 
9 
8 
9 
1 


100.0 


Occupation Although most of the reports of recurrent inguinal 
hernia show a major percentage of patients doing hard labor, the figure 
of 89.2 per cent in our series may be somewhat high, as most of our 
patients are engaged in heavy industrial work. 


TABLE II 


OCCUPATION OF PATIENTS IN SERIES OF THIRTY-SEVEN 
OPERATIONS FOR RECURRENT INGUINAL HERNIA 


OCCUPATION NO. OF CASES PERCENTAGE 

Hard Labor 89.2 

Sedentary 10.8 
Total : 100.0 


Duration of Original Herma.—sSix, or 16.2 per cent, of the 37 patients 
presented themselves for operation within one year after noticing a 
hernia present, while 3, or 8.1 per cent, did not avail themselves of re- 
pair until their hernia had been present for more than ten years. In 
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20 of these cases, it was impossible to determine the duration of the 
original hernia, the usual reply to the question being: ** For quite some 
time, but I can’t say just how long.’’ 

TABLE ITI 


DURATION OF ORIGINAL HERNIA IN THIRTY-SEVEN OPERATIONS 
FOR RECURRENT INGUINAL HERNIA 


DURATION NO. OF CASES PERCENTAGE 


Less than 1 ; 
5 
10 3 
More than 10 ) 
Not known 


bo Ge 


bo 
S 


Total 


Original Hernial Type.—Again, it was difficult to determine the 
hernial type at the original operation when the operation was done 
at some place other than Henry Ford Hospital. Occasionally the ree- 
ords of other hospitals could be checked, but in 12, or 32.4 per cent, of 
our cases the original type was not known. At the time of the second 
operation, it was sometimes possible to determine the type of the orig- 
inal hernia from the position of the sae or the type of the original 
repair. It is interesting to note that in the 245 cases we were able to 
cheek, no saddlebag or femoral hernias were present at the time of the 
original operation, but that at second operation, two direet-indirect 
hernias and one femoral hernia were found. 


TABLE IV 


ORIGINAL HERNIAL TYPE IN THIRTY-SEVEN OPERATIONS 
FOR RECURRENT INGUINAL HERNIA 


TYPE NO. OF CASES PERCENTAGE 
Indirect 19 51.4 
Direct 6 16.2 
Not known 12 32.4 


Total 37 100.0 


Hospital of First Operation —Ten of the 37 patients were originally 
operated upon at Henry Ford Hospital and it is interesting to note 
that only 3 of these cases presented indirect recurrences, 1 of these 
being the only case of a recurrence from a MeVay herniotomy done in 
this institution. 

Type of First Operation—One of the most interesting factors in the 
operation for recurrent inguinal hernia is the opportunity to note the 
technique used in the first attempt to repair the defect. It is at this 
time that the student of anatomy may observe firsthand the imade- 
quacies of some types of repair, and may learn the true cause for the 
failure presented to him. Tissue reactions to suture material have 
proved extremely interesting. In all cases where absorbable sutures had 
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r. 16.2 
8.1 
8.1 
5.4 
rT’. 8.1 
54.1 
100.0 
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been used, the scarring was so extensive that it was difficult to recognize 
and dissect free the essential structures for an adequate repair, while 
in those cases in which silk had been used, scarring was minimal and 
the fascial layers were easily discernible, greatly facilitating the repair 
of the defect. Fifteen, or 40.6 per cent, of the cases had had a Bassini 
repair at the first operation, retaining the cord beneath the external 
oblique aponeurosis, while 9 or 24.3 per cent, had had the cord trans- 
planted beneath the skin in the manner of the original Halsted opera- 
tion. In making the incision for operation of recurrent inguinal hernia, 
great care must be taken until the cord structures are recognized. If 
the incision is made without regard to underlying structures, a sub- 
cutaneous cord may be easily transected before it is recognized. 

In two eases, the only evidence of previous operation was the skin 
incision and a searring around the external ring as though several 
sutures had been placed in the loose areolar tissue producing a tucking 
effect and narrowing of the external ring. The aponeurosis of the ex- 
ternal oblique and the cord had been left in position undisturbed. One 
of these patients had had his first operation done in Europe thirty 
years previously. The other one had been operated upon in the United 
States. 

TABLE V 


TYPE OF FIRST OPERATION IN THIRTY-SEVEN CASES 
OF RECURRENT INGUINAL HERNIA 


TYPE OF OPERATION NO. OF CASES PERCENTAGE 
Bassini 15 40.6 
Original Halsted 9 24.3 
Modified Bassini 2 5.4 
Ligation of sac only ] 2.7 
Closure of external ring 2 5.4 
Ferguson 2 5.4 
Halsted I-McVay 1 2.7 
Not known 5 13.5 

Total 37 100.0 


Suture Material in First Operation.—Silk sutures were found in 9 
eases, or 24.4 per cent, of the series. As was previously stated, in those 
eases in which silk had been used as a suture material, identification of 
fascial structures was much less difficult than in those eases in which 
absorbable sutures had been used. Most of the cases in which absorbable 
sutures had been used in the first operation showed evidence of severe 
tissue reaction with extensive searring. Silk sutures have been used 
exclusively in all hernial repairs in the Henry Ford Hospital for more 
than five years, and in the series of McVay herniotomies reported by 
Harkins and his associates (1942) silk sutures were extruded in only 
one case postoperatively, in the presence of wound infection, and this 
subsided within eight weeks following operation, without recurrence 
of the hernia. Fascial sutures were not recognized in any of the cases 
at the time of the second or third operation. 
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TABLE VI 


SuTURE MATERIAL USED IN FIRST OPERATION 
OBSERVED IN THIRTY-SEVEN OPERATIONS FOR RECURRENT INGUINAL HERNIA 


SUTURE MATERIAL NO. OF CASES PERCENTAGE 
Silk 9 24.4 
Absorbable 28 75.6 

Total 37 100.0 


Duration to Second Operation.—Table VII gives no indication as to 
the exact time of recurrence. As Iason (1941) stated, if inguinal her- 
nias recur, they will often do so within one month and usually the re- 
currence can be noted on careful inspection at the time the patient is 
discharged from the hospital. 


TABLE VII 


DURATION TO SECOND OPERATION IN THIRTY-SEVEN 
OPERATIONS FOR RECURRENT INGUINAL HERNIA 


DURATION NO. OF CASES PERCENTAGE 
1 yr. and under 3 8.1 
2 yr. 6 16.3 
3 yr. 9 24.3 
4 yr. + 10.8 
5 yr. 2 5.4 
6 yr. 2 5.4 
yr. 1 2.7 
0 0.0 
2 yr. 0 0.0 
10 yr. 1 2.7 
Over 10 yr. 9 24.3 
Total 37 100.0 


Hernia Type at Second Operation—Breaking down the statisties 
shown in Table VIII reveals the previously mentioned rule that in 
hernias primarily operated upon at Henry Ford Hospital, the reeur- 
rence is usually direct, while in operations done elsewhere, the recur- 
rence is usually indirect. Table IX demonstrates all types found at 
the final operation, including the six cases which had two previous 
operations. 

Previous Operations.—In this series of 37 consecutive operations for 
recurrent inguinal hernia, 31, or 83.8 per cent, had had only one pre- 


TABLE VIIT 


HERNIAL TYPE AT SECOND OPERATION IN 
THIRTY-SEVEN OPERATIONS FOR RECURRENT INGUINAL HERNIA 


FIRST OPERATION AT HENRY FORD HOSPITAL FIRST OPERATION ELSEWHERE 
TYPE | NO. OF CASES | PERCENTAGE TYPE | NO. OF CASES | PERCENTAGE 
Indirect 3 30 Indirect 16 59.3 
Direct 7 70 Direct 5 18.5 
Direct-indirect 2 7.4 
Direct-femoral 1 ae 
Not known o 11.1 
Total 10 100 27 100.0 
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vious repair, and 6 or 16.2 per cent had had two previous attempts at 
repair of the defect. None of the patient’s had had more than two 
previous operations. None of the cases with two previous operations 
in this series had been operated upon at the Henry Ford Hospital. 

Any attempt at repair of a recurrent hernia which has been subject 
to two or more previous repairs is recognizably more difficult than a 
primary repair. Tissue defects, plus searring and obliteration of land- 
marks, all combine to increase the problem of adequate repair. The 
first case in our series presented a combined direct-indirect, femoral 
hernia. Two incisions were made, one over the femoral bulge, and one 
over the inguinal hernia. The entire peritoneal sae was transposed to 
the internal ring by the Hoguet maneuver, but the internal ring was so 
large, that on consent of the patient, orchectomy was performed and the 
entire internal ring obliterated. Of the remaining 5 cases, two were 
of the indirect type, and 3 of the direct type, all presenting large saes 
over 10 em. in length. 

Truss.—Cenelusions based on this review would seem to indicate that 
the truss is falling into disuse in the treatment of inguinal hernia. As 
physical examinations are required for employment in our larger in- 
dustrial concerns, it is evident that persons with hernias are now more 
frequently seeking surgical repair rather than go on through life with 
such artificial support as a truss provides. Only 8, or 21.6 per cent, 
of our patients gave the history of wearing a truss, leaving 29, or 78.4 
per cent, who preferred early surgical treatment. It is generally recog- 
nized that the trauma produced by wearing a truss results in extensive 
adhesions and searring in the region of the hernial site adding to the 
difficulty in repair. This observation was borne out in our series of 
operations upon these patients. 

Relative Frequency of the Side Involved.—Contrary to the observa- 
tions of Fallis, (1937) the greater number of our patients presented 
recurrences on the right side. We offer no explanation for this happen- 
ing. 

Anesthesia—Spinal anesthesia is used in almost all operations done 
in the Henry Ford Hospital for inguinal hernias mainly because of its 
simplicity and the better relaxation which results. Other types of anes- 
thesia are used only when there is some definite contraindication to the 
spinal anesthetic. General anesthesia is usually avoided, and was used 


TABLE IX 


RELATIVE FREQUENCY IN THE SIDE INVOLVED IN THIRTY-SEVEN 
CONSECUTIVE OPERATIONS FOR RECURRENT INGUINAL HERNIA 


SIDE NO. OF CASES PERCENTAGE 
Right 24 64.9 
Left 3 35.1 


Total 37 100.0 
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primarily only in cases in which the patient was so apprehensive that 
it was necessary to give ethylene anesthesia to control him. In one 
ease, where the operation was extensive and the effect of the spinal 
anesthetic ceased before the operation was finished, ethylene gas was 
given as a supplementary anesthetic. Local novocain anesthesia was 
used in one ease in which the blood Kline reaction was positive, and it 
was deemed advisable not to use a spinal anesthetic. The patient is 
routinely given a barbiturate on call to the operating room, which gen- 
erally produces the desired sedative effect. 


TABLE X 


ANESTHESIA USED IN THIRTY-SEVEN CONSECUTIVE 
OPERATIONS FOR RECURRENT INGUINAL HERNIA 


ANESTHESIA NO. OF CASES PERCENTAGE 
Spinal 33 89.2 
Ethylene 2 5.4 


Spinal supplemented 
with ethylene 
Local 


bo 


= 
— 


Total 


Size of Sac.—A definite peritoneal sae was observed in all the cases 
in this series. A sae of 10 em. or more in length is classed as a large 
sac, one 5 em, or more in length, as a medium sae, and a small sae is 
less than 5 em. in length. 

TABLE XI 


SIZE OF SAC IN THIRTY-SEVEN CONSECUTIVE 
OPERATIONS FOR RECURRENT INGUINAL HERNIA 


SIZE OF SAC NO. OF CASES PERCENTAGE 
Large 14 37.8 
Medium 19 51.4 
Small 4 10.8 
Total 37 100.0 


Type of Hernia.—Table XII merely classifies the type of inguinal 
hernia found at the final operation reported in this series, including the 
six patients upon which two operations had previously been done. It 
represents a distribution similar to that found in most series of hernial 
operations. 

Operation.—As has been discussed previously in this article, emphasis 
was placed upon the use of free fascial strips in the repair of recurrent 
inguinal hernia until one of us (H.N.H.) became familiar with the 
MeVay procedure. Since that time, the McVay procedure has been 
used almost exclusively, but may be supplemented with fascia whenever 


deemed necessary. 
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TABLE XIT 


TYPE OF HERNIA IN THIRTY-SEVEN CONSECUTIVE OPERATIONS 
FOR RECURRENT INGUINAL HERNIA 


TYPE OF HERNIA NO. OF CASES PERCENTAGE 
Indirect 18 48.6 
Direct 15 40.6 
Direct-indirect (Saddlebag) 2 5.4 
Direct-femoral 1 2.7 
Direct-indirect-femoral 1 2.7 

Total 37 100.0 


TABLE XIII 


OPERATIVE TECHNIQUE USED IN THIRTY-SEVEN CONSECUTIVE 
CASES OF RECURRENT INGUINAL HERNIA 


OPERATION NO. OF CASES PERCENTAGE 
Halsted I 

With fascia 5 13.5 

Without fascia 3 8.1 
Halsted I-MeVay 

With fascia 6 16.2 

Without fascia 7 18.9 
Bassini-MeVay 

With fascia 1 2:7 

Without fascia 15 40.6 

Total 100.0 


Associated Operations.—Most of the associated operations listed are 
those which may be found concurrent with the repair of inguinal hernia. 
Although many surgeons prefer not to repair both sides at the same 
time in bilateral hernias, we have noticed no ill effeets which might be 
attributed to the performance of the combined operation. In six of 
our cases a herniotomy was performed on the opposite side at the same 
sitting. Three of these were for primary hernia and three for recur- 
rent hernia. In eases with an accompanying large hydrocele, we prefer 
to lift the testis from the scrotum and invert the tunica vaginalis, hold- 
ing it in place with one or two sutures, thus doing the ‘‘bottle’’ opera- 
tion, and then returning the testis into the scrotum. 


TABLE XIV 


ASSOCIATED OPERATIONS IN THIRTY-SEVEN OPERATIONS 
FOR RECURRENT INGUINAL HERNIA 


ASSOCIATED OPERATIONS NO. OF CASES PERCENTAGE 
Opposite inguinal herniotomy 6 16.2 
**Bottle’’ operation 2 5.4 
Orchectomy 1 2.4 
Femoral hernia ] 2.7 
Umbilical hernia 1 2.7 
None 26 70.3 

Total 37 100.0 
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Follow-up.—lf the rule stated by Iason (1941) holds true, the results 
ot this series of 37 operations for recurrent inguinal hernia may be 
held as being quite promising since no recurrences of hernia have been 
observed to date. It has been difficult to continue an adequate follow-up 
at the present time because of the continual shifting of population and 
the induction of men into the armed forees. Almost one-half of our 
cases have been followed for two or more years, and we shall continue 
in our efforts to trace the remaining cases for a longer period of time. 

Postoperative complications have been few and relatively ineonse- 
quential considering the severity of the condition presented. Slight pain 
has persisted in the region of the operative wound in 13, or 35.1 per 
cent, of our cases. Atrophy of the testis on the involved side has been 


noted in one ease. 
TABLE XV 


IN THIRTY-SEVEN CONSECUTIVE 
OPERATIONS FOR RECURRENT INGUINAL HERNIA 


DURATION NO. OF CASES PERCENTAGE 

ayy. 4 10.8 

2% yr 3 8.1 

2 yr 10 27.0 

1% yr. + 10.8 

7 18.9 

% yr 9 24.4 
Total 37 100.0 


In Fallis’ series (1937) of 200 reeurrent inguinal hernia operations, 
there were 26 recurrences after reoperation (138 per cent). Since 21 
of the 26 (81 per cent of the secondary recurrences) were noted within 
less than two years, our follow-up of almost one-half of our cases for 
that length of time is especially significant. 


SUMMARY AND CONCLUSIONS 


1. The factors involved in the recurrence of inguinal hernia are 
reviewed. 

2. The application of the MeVay modification of the Lotheissen oper- 
ation for femoral hernia to recurrent inguinal hernia is presented. This 
procedure utilizes Cooper’s ligament instead of Poupart’s ligament. 


3. The use of free fascia grafts in recurrent inguinal hernia is dis- 
cussed. 


4. We present a series of thirty-seven consecutive operations for re- 
current inguinal hernia, most of which were performed with the use 
of free fascial grafts or a Cooper’s ligament (McVay) herniotomy, done 
in the Henry Ford Hospital on a single surgical service during the 
vears 1940 to 1942. 


5. No reeurrenees of hernia in the cases which we have been able to 
follow have been noted to date. 
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A STUDY OF RECURRENCES FOLLOWING INGUINAL 
HERNIOPLASTY 


Wirth Report or New OPERATION 


Herpert E. Stern, M.D., F.A.C.S., Aanp Dante, Casten, M.D. 
New York, N. Y. 


(From the Surgical Services of the Hospital for Joint Diseases) 


HERE are few operative procedures of which the results are so 

little known as inguinal hernioplasty. Halsted! once stated that 
he had not had a recurrence in twenty years. <A similar report was 
made by Torek a few years ago during a symposium at the New York 
Academy of Medicine. While most surgeons admit a moderate per- 
centage of failures, some put the figure as high as 40 to 50 per cent. 

In an attempt to ascertain the true status, two means of approach 
have been utilized: (1) review and analysis of the current and past 
literature; (2) a questionnaire. 

(1) A review of the important reports in the surgical literature dur- 
ing the past ten years is given in Tables I and II. Analysis of these 
reports discloses a wide variation in results. For indirect hernias the 
recurrence rate varies from 0.4 to 33.3 per cent with the average below 
10 per cent. For direct hernias the recurrence rate varies from 2.7 
to 33.3 per cent with the average between 15 and 20 per cent. Many 
factors are responsible for this divergence and these will be discussed 
subsequently. 

(2) The following questionnaire was sent to 150 recognized hospitals 
and universities throughout the country. A few questionnaires were 
sent abroad. It will be noted that only the essential facts were sought: 


1. Date of survey 
2. Age of patient 
(a) Younger than twelve years 
(b) Older than twelve years 
3. Number of patients operated upon (if bilateral, consider as two) 
(a) Indirect inguinal hernia 
(b) Direct inguinal hernia 
(ec) Recurrent inguinal hernia 
Type or types of operation 
Number of patients returning for follow-up examination 
Time between operation and follow-up examination 
Of the patients with recurrences operated upon, what percentage 
had had the primary repair at your hospital 
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TABLE ITI 


RESULTS OF OPERATIONS FOR RECURRENT HERNIAS 


CASES RECURRENCES 
AUTHOR FOL- mm PER REMARKS 
LOWED CENT | 
Erdman‘4 51 12 23.1 Halsted and Bassini type operations, 
Willys-Andrews used for direct 
hernias 
Glenn & MeBride!® — 20 6 30.0 Halsted repair, silk technique 
Fallis*4 200 26 13.0 Transversalis fascia sutured to Pou- 
part’s ligament, Halsted and Bas- 
sini type repairs, silk sutures 
Burdick, 262 92 35.2. Fascial sutures used in Gallie type 
Gillespie, repair 
Higgenbotham!5 
Grace & 34.0 <All patients over 50 yrs. Bassini re- 
Johnson16 pair 
*arsons!? 22 25.0 Chromic catgut used, Halsted type 
repair 
42 7.6 Silk sutures used, Halsted type repair 
Longacre2° 69 8 11.6 Halsted or Bassini type operation; 
silk, catgut, and fascial sutures 
Wakely2? 59 23 38.6 Bassini type repair 
Gray29 + 0) 0 Rectus sheath sutured to Poupart’s 
ligament with fascial strip from 
external oblique 
Williamson29° 9 1 147 Fascia lata or strips from external 
oblique used for repair, Bassini 
type repair 
Estes31 17 3 17.6 Reetus sheath sutured to external 
oblique aponeurosis and fascia im- 
bricated 
Mac Fee? 7 1 14.0 Cord transplanted to femoral canal, 
all patients over 50 yrs. (difficult 
cases) 
Steins 13 1 7.6 Internal oblique aponeurosis incised 


and the flap sutured to Poupart’s; 
internal ring narrowed 


8. Number of recurrences 
(a) Indirect inguinal hernias 
(b) Direct inguinal hernias 
(ec) According to type operation 
9. Remarks 
Only thirty-five responses were obtained, of which eight contained 
significant data. Three hospitals apologized for their inability to give 
the desired information owing to inadequate personnel. Very little 
information was obtained from these questionnaires beyond that al- 
ready found in the literature. The following are specimen responses. 
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1. Patients do not return for examination but are contacted 
by letter, follow-up for six months postoperatively. Reeur- 
rences: indirect, 2.73 per cent; direct, 3.09 per cent (Walter 
Reed Hospital). 

2. The time between operation and follow-up varied from 
six months to two years. The number in each group was not 
stated (New York Hospital). 

3. Rhode Island Hospital reported 103 cases of which 54 
were examined in three months with a 10 per cent recurrence 
rate. 

4. No statement as to time of follow-up (Indiana Univer- 
sity). 


As can be observed from the preceding information there is a great 
discrepancy in the reported results and frequently an inadequate 
knowledge of the end results. Some of the causes of this discrepancy 
may be summarized as follows. 

First, a large percentage of patients with recurrence do not consult 
the original operator. This is definitely shown by the fact that of the 
patients with recurrent hernias that present themselves at any hos- 
pital, almost 75 per cent had been primarily operated upon at another 
hospital.” 

Second, the time elapsing between the operation and the follow-up 
is frequently too short. Examinations should continue for at least two 
years and probably longer. While most recurrences are observed in 
the first year after operation they may appear after twenty years. 

Third, the patients have not been personally examined but have been 
permitted to report by mail and it is well known that many patients 
have a recurrence without knowing it. 

Fourth, the percentages are occasionally calculated on the basis of 
the operations instead of on the number of cases re-examined at the 
follow-up clinie. 

Fifth, many reports group hernias in children with those of adults. 
As recurrences in the former are very infrequent even after the sim- 
plest form of operation, inclusion of these age groups in the reports 
vives a much lower general percentage recurrent rate. Coley and 
Hoguet,* reporting on 5,000 cases, record a very low percentage of 
recurrence. However, over 50 per cent of the patients in this series 
were under 12 years of age. 

There is a growing realization that operation has failed to cure 
inguinal hernia in a large percentage of patients. The figures often 
given for recurrences (2 to 7 per cent for indirect hernias; 10 to 15 
per cent for direct hernias; 25 to 35 per cent for recurrent hernias) 
appear entirely too low. 

We would suggest the following method for ascertaining the true 
figures. A clearing house should be set up, manned by some national 
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organization such as the College of Surgeons. <A report of every re- 
eurrent hernia, whether operated on or not, should be sent to this 
clearing house which would then notify the hospital at which the pri- 
mary operation had been done. This hospital in turn should send an 
abstract of the original finding back to the clearing house. 


CAUSES OF RECURRENCE 


We believe that recurrences are dependent upon one or several of the 
following factors. 
1. Persistence of original structural weakness or defect 
(a) Weak internal oblique muscle 
(b) Weak or torn transversalis fascia 
(c) Long mesentery 
(d) Obesity (?) 
2. Inadequate operative procedure and technical errors 
(a) Failure to narrow internal ring 
(b) Internal oblique muscle sutured to Poupart’s ligament causing 
atrophy and paralysis 
(ec) Interference with blood supply either by stripping the areolar 
tissue from the aponeurotie structures, tying ligatures too 
tightly, or inclusion of too much tissue in the ligature or suture 
(d) Incorrect or insufficient resection of neck of sac 
(e) Inclusion of omentum in sae ligature 
(f) Trauma, incomplete hemostasis, suppuration 
(g) Failure to recognize concomitant indirect and direct hernia 
(h) Use of the same technique for direct hernia as for indirect 
hernia 
(i) Division of nerves (?) 
(j) Improperly formed knots, early absorption of suture material 
(k) Bilateral operation at one sitting, tending toward more hasty 
and traumatic¢ dissection, incomplete hemostasis, infection, pro- 
longed anesthesia, pulmonary complications 
3. Postoperative increased intra-abdominal pressure. 
(a) Cough 
(b) Early intercourse 
(ec) Excess weight lifting 
(d) Abdominal tumor or ascites 
(e) Constipation 
(f) Urinary obstruction (prostatic hypertrophy ) 


TYPES OF RECURRENCES 


(1) The recurrence may appear as an indirect hernia. The statement 
has often been made that an indirect inguinal hernia, properly operated 
upon, cannot recur as such, the recurrence being considered either a new 
hernia or a direct one. We do not believe the facts bear out the cor- 
rectness of this statement. Recurrent hernias frequently protrude 
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directly through the internal ring with a typical indirect hernial sac, 
even though at the primary operation the sae had been recognized and 
removed. The elasticity of the peritoneum is well known and if the 
internal ring had not been narrowed and protected at the primary 
operation the possibility of an outpouching of the peritoneum through 
the patent ring is always present. Every surgeon has seen these rings 
frequently stretched to a diameter of 4 to 5 em. Adequate closure of 
the ring leaving only sufficient space for the exit of the cord structures 
is both logical and imperative. 

(2) The recurrence may appear as a direct hernia as a result of one 
or more of the following contingencies: (a) The primary indirect 
hernia may have been completely cured, the secondary hernia appear- 
ing as a direct one; (b) the direct hernia may have been present but 
not noted at the first operation; (c) selection of the naturally weak 
route of Hesselbach’s triangle for repair of a femoral hernia may result 
in a subsequent direct inguinal hernia; (d) cure of the direct hernia 
may have been difficult because of inadequate operative utilization of 
the natural defenses at this area. The interrelationship between direct 
inguinal and femoral hernias was brought very forcibly home to one 
of us when, after a case of bilateral direct hernias was cured, the pa- 
tient presented himself after one year with bilateral femoral hernias 
which had not been present at the time of the primary operation. 

(3) A spigelian hernia may result. This is a hernia along the semi- 
lunar line. At this site there is an area of inherent weakness, covered 
only by the fascia of the internal oblique muscle, without any under- 
lying muscular structure and situated on a plane cephalad to that of 
the internal ring. If the internal oblique fascia is cut at this point one 
comes directly upon the transversalis fascia and peritoneum. In using 
our technique it is imperative that the incision of this fascia not be 
extended beyond this weak point. Herniation through this space re- 
sults in a bulge when the patient attempts to raise his trunk from a 
horizontal to a sitting posture without the aid of his arms. This was 
noted in one of the earlier cases. 


PREVENTION OF RECURRENCE 


Prevention depends upon the adherence to certain principles, the truth 
of which has been proved. These are (1) elimination of the causes 
as far as possible; (2) re-establishment of the natural physiologic and 
mechanical forces; (3) selection of the proper procedure; (4) avoid- 
ance of technical errors in the course of the primary operation. As all 
these factors cannot be completely controlled in every patient, it is evi- 
dent that we cannot hope to attain perfect results in the treatment of 
hernia. However, if we are able to reduce materially the number of 
recurrences, we can claim considerable progress. 

We have attempted to adhere to these principles in our technique, 
the details of which have been previously reported by one of us 
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(H.E.8.). The essential features in the repair of indirect hernia are 
elimination of the sac, narrowing of the internal ring, forming a flap of 
the internal oblique aponeurosis, and suturing it to Poupart’s ligament 
thereby improving the trap-door action of the internal oblique muscle. 
In direct hernias there are two types to consider: (a) those cases in 
which a distinct opening in the transversalis fascia and a fusiform sae 
are noted, and (b) those in which there is simply a bulge in the trans- 
versalis fascia and underlying peritoneum. In the former group, elimi- 
nation of the sae by excision or infolding is necessary, followed by 
closure of the defect in the transversalis fascia; while in the latter, the 
transversalis fascia is incised medially to the curving free edge of the 
internal oblique muscle and the cut edge of fascia thus formed is 
sutured to Poupart’s ligament posterior to the line of suture between 
the internal oblique aponeurosis and Poupart’s ligament. Unless the 
sac is very large it is not necessary to open and excise it in this, the 
usual type of direct hernia. 

The importance of the internal oblique muscle has only lately been 
recognized but not sufficiently stressed. Probably in the majority of 
surgical clinies, the curving free edge of the muscle is sutured to 
Poupart’s ligament. It cannot be denied that this step in the original 
Bassini operation was a great advance over the types of operation then 
performed. However, we feel strongly that under no circumstances 
should the internal oblique muscle be sutured to the inguinal ligament. 
This applies equally to operations for direct or indirect hernia. Sueh 
suturing immediately immobilizes and causes subsequent disuse of the 
muscle and this is one of the factors in the causation of recurrence. 
The internal oblique muscle has a definite function to perform. Con- 
traction, following increased intra-abdominal pressure, tends to 
straighten out its line and thus close the space existing between the 
free edge of the muscle and Poupart’s ligament in the upper three- 
quarters of the canal, at the site of the internal ring. 

Proper exposure of the lower portion of the inguinal canal is essen- 
tial to the cure of a direct hernia and to the prevention of direct 
hernias following operation for indirect hernia. An adequate incision 
extending down to the pubic spine followed by separation of the under- 
lying tissues by clean dissection will accomplish the desired result. It 
should not be necessary to retract forcibly at this point, although this 
is usually done, causing undue trauma. 

Avoidance of tension in approximation of the tissues is even more 
important. However, the usual method of suturing of the conjoined 
tendon (a fixed structure rarely more than three-quarters of an inch 
in length) to the lowest or most median portion of Poupart’s ligament, 
another fixed structure, cannot be accomplished without tension. 
Necrosis of tissue or cutting through of the suture is bound to result 
in the majority of cases, whether absorbable or nonabsorbable suture 
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material is used. It is well known that this lower angle is a most 
vulnerable area. The technique of developing a flap from the internal 
oblique aponeurosis and suturing it to the lowest portion of Poupart’s 
ligament absolutely fulfills this first principle of all plastie work and 
at the same time establishes a complete and firm barrier. 


Evelyn 
Glushak 


Fig. 1.—A, Aponeurosis external oblique muscle; B, aponeurosis internal oblique 
muscle; C, internal oblique muscle; FH, fascial strip from external oblique aponeurosis ; 
F, incision of aponeurosis of internal oblique; H, flap of aponeurosis of internal 
oblique; P, Poupart’s ligament; Q, transversalis fascia; and R, epigastric vessels. 


A great deal of attention has been devoted recently to the type of 
suture material used. It is questionable whether this is a reasonable 
and significant factor. These discussions have been repeated in the 
surgical literature time and again and the relative merits of wire, silk, 
catgut, and fascial sutures have been thoroughly debated. The impor- 
tant considerations are tensile strength tissue irritation, absorbability, 
and predisposition to infection. Of late, fascia is being discarded and 
silk, cotton, wire, and plastic sutures are receiving more attention. 
The use of very fine chromic catgut for suture material also has its 
advocates. Parsons believes that linen predisposes to infection, while 
silk causes practically no tissue reaction. In spite of the care devoted 
to proper selections of suture material, many recurrences are being 
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reported with each type. As pointed out frequently, it seems illogical 
for the suture material to be of greater tensile strength than that of 
the tissues approximated. The main reason for our better results is 
probably due to the lesson we have learned of doing cleaner, sharp 
dissection and avoiding the errors as enumerated above. 


/ 


Fig. 2.—A, Aponeurosis external oblique muscle; D, suture through internal (deep) 
ring; Z, mattress sutures uniting internal oblique fascia to Poupart’s ligament; F,, cut 
—_ internal oblique fascia; H, fascial flap internal oblique muscle; and P, Poupart’s 
igament. 


The technique of our operation for the cure of recurrent hernia dif- 
fers only in a few details from the procedure for the cure of the 
primary hernia. It is advisable to start the incision higher than the 
site of the previous operation so as to expose the external oblique 
aponeurosis cleanly and follow down from this point. The possibility 
that the cord had been transplanted subcutaneously at the primary 
operation must be borne in mind and due care taken to avoid injury. 
Sharp dissection is preferable. The sae, especially of the indirect 
variety, being usually adherent to the surrounding tissues, is separated 
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and dealt with. The internal oblique muscle will usually be found to 
be partially adherent to Poupart’s ligament. This must be severed 
completely and restored to its former free state. Even if previous sup- 
puration has destroyed a large part of the external aponeurosis, it is 
always possible and essential to expose the internal oblique aponeurosis 
and from it fashion the firm flap to be sutured to Poupart’s ligament. 
If the internal ring is large it must be narrowed by taking a few mat- 
tress sutures approximating its edges. In the earlier series, fascial 


TABLE IIT 


STATISTICS AUTHOR’S OPERATION 


TYPES NUMBER FOLLOW-UP Bee: OF PER CENT 
Indirect 135 114 an 2.6 
Direct 60 51 4 73 
Indirect and Direct 18 15 | 6.6 
Recurrent 24 19 Zt 10.0 
Total 237 199 10 5.0 


*All recurred as direct hernias, 1 yr., 15 mo. and 3 yr. postoperatively. 

+Pt. 1, G. K., paretic, aged 51 years, sliding recurrent. 

Pt. 2, T. K., aged 64 years, Poupart’s ligament almost completely destroyed at 
previous operation. Suture material in pt. I and II, autogenous strips of fascia. 


TABLE LV 


LENGTH OF FOLLOW-UP PERIOD* 


LESS THAN BETWEEN OVER 

ONE YEAR 1 AND 2 YR. 2 YR. 
Indirect 19 17 78 
Direct 4 3 44 
Indireet and direct 4 5 6 
Recurrent 2 1 16 


*All patients examined personally by the authors. 


strips were taken from the cut edge of the external oblique aponeurosis 
and fashioned as sutures according to the MeArthur technique. In 
the later eases very fine silk or double zero chromic have been used. 
Subaponeurotie transplantation of the cord has been done in most but 
not all eases, particularly in the direct hernias. The results of this 
operation are illustrated in Tables III and IV. 

CONCLUSIONS 

1. There is a wide discrepancy in the reported results. 

2. This can be corrected by adopting a uniform system of follow-up 
studies. 

3. A sounder understanding of the anatomic, physiologic, and me- 
chanical forces involved in the causation and cure of inguinal hernia is 
essential. 

4. The application of these principles to the proper choice of operation 
is illustrated in the techniques described. 
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SURGICAL TREATMENT OF CARCINOMA OF THE 
PAPILLA OF VATER 


Howarp K. Gray, M.D.,* AND WENDELL 8S. SHARPE, M.D.t 
ROCHESTER, MINN. 


ESIONS of the papilla of Vater challenge the ingenuity and ability 
L of the surgeon. This tiny eminence in the duodenal mucosa pro- 
vides in most persons the principal exit to the gastrointestinal tract for 
the secretions of the biliary tract and the pancreas. Tumors in this re- 
gion are not rare and since they are small, grow slowly, metastasize late 
if at all, and provide early signs of their presence, they should be 
amenable to surgical treatment. Thirty years ago Upeott? wrote, 
‘‘There is probably no position within the body, outside the central 
nervous system, where a growth, while yet so small, is heralded by more 
widespread symptoms.’’ Yet since McNeal? first described carcinoma of 
the papilla of Vater in 1835, as far as we could ascertain less than 125 
attempts to remove the lesion have been reported in the literature to 
1942, and the disease is rarely diagnosed clinically. 

Until recently the major obstruction to the perfection of a method of 
resection of these lesions was the belief that the permanent interruption 
of the pathway of pancreatic external secretions was not compatible with 
life. Other factors more or less responsible for the lack of progress were 
enumerated by Judd and Hoerner.* These are (1) the insidious onset 
of the disease, (2) the generally poor condition of the patients, (3) the 
relative inaccessibility of the lesion, (4) the proximity of important 
struetures which cannot be sacrificed, and (5) the extreme technical 
difficulties of resection. The relatively few attempts at resection for 
tumors in this region that have been made from the time of Codivilla‘ 
in 1898, to 1935, when Whipple and his co-workers’ devised a two-stage 
operation, and even to 1941, when Trimble and his associates® devised a 
single stage operation, have not been uniformly successful. Palliative 
operations obviously leave much to be desired. If possible, a successful 
technique should embody the tenets of surgical treatment of carcinoma, 
that is block removal of the tumor with its contiguous structures and 
lymphatie pathways of drainage. Each step in this direction is progress 
so that Whipple? and Trimble and his associates® deserve much credit 
for their suggestions which will be described more fully later in this com- 
munication. 

The purpose of this study is to present the results of surgical treat- 
ment of carcinoma of the papilla of Vater in the Mayo Clinic and to con- 
sider the types of treatment available. From 1908 to November, 1941, 

*Division of Surgery, Mayo Clinic. 


+Fellow in Surgery, Mayo Foundation. 
Received for publication, June 26, 1948. 
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inclusive, resection for carcinoma of the papilla of Vater was carried 
out in nine cases. In the same period palliative operation only was 
performed in twenty-three cases, but carcinoma of the papilla of Vater 
was proved by biopsy or necropsy. In three more cases an exploratory 
operation was performed but proof of the nature of the tumor was ob- 
tained by biopsy or necropsy. In about seventy additional cases the 
surgeon felt that in all probability the lesion for which a palliative op- 
eration was necessary was a carcinoma of the papilla of Vater, although 
no tissue was removed for examination. In twenty of these, the surgeon 
felt and described a tumor at the papilla and stated its location in posi- 
tive terms. These twenty cases are presented as a special group for 
comparative purposes. 


DEFINITION, ETIOLOGIC FACTORS, AND INCIDENCE 

Strictly speaking, carcinoma of the papilla of Vater is limited to the 
tiny eminence forming the exit of the ampulla. The regional anatomy 
is so minute (the entire region may be circumscribed by a circle 1 em. 
in diameter) that the term has come to be applied to any tumor arising 
from any one of six sources since the symptoms, clinical course, and 
treatment of all are identical. Outerbridge® suggested six plausible 
points of origin of these tumors: (1) the epithelial lining of the ampulla 
itself; (2) the epithelium lining the common duct at its lower end; (3) 
the epithelium of the terminal portion of the pancreatic ducts; (4) the 
duodenal mucosa directly covering the papilla; (5) the glands of Briin- 
ner on rare occasions, and (6) aberrant pancreatic tissue. 

Carcinoma of the papilla of Vater and the ampullar region is not a 
rare disease. About 55 to 65 per cent of carcinoma of the duodenum is 
periampullar in origin.* ® Probably carcinoma of this region is en- 
countered in about 0.2 per cent of necropsies.1% 

The causative factors of these tumors are unknown. Carcinoma of the 
gall bladder is associated with lithiasis in about 80 per cent of cases, but 
choledocholithiasis is associated with carcinoma of the papilla of Vater 
present in only from 15 to 25 per cent. 


PATHOLOGIC ASPECTS 

The gross and microscopic pathologic changes in many of the cases 
included in this article were studied by Baggenstoss.‘°. The growths 
were generally small, firm, nodular masses from 1 to 3 em. in diameter, 
protruding into the lumen of the duodenum. Many were polypoid or 
had uleerated. All had risen from glandular elements (Fig. 1). Metas- 
tasis was found late when it occurred at all. Outerbridge reported that 
evidence of metastasis was found at necropsy in only 22 per cent of 
110 cases. 

CLINICAL CONSIDERATIONS 


The appalling fact that the presence of these tumors rarely had been 
recognized before necropsy or exploratory surgical procedures led 
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Sharpe and Comfort’? to study forty cases of carcinoma of the papilla 
of Vater in an attempt to aid timely and accurate diagnosis. In only 
one of the forty cases had the diagnosis been made prior to operation, 
but in thirty-eight some obstruction to the common duct was evident. 
The history and clinical observations were not typical. The disease was 
not always painless nor was the jaundice always progressive. Since the 


Fig. 1.—Adenocarcinoma of ampulla, grade 1; cellular differentiation is apparent 
with the production of well-formed glandular spaces. The carcinoma cells are tall 
and fairly uniform in size (60). 


disease simulated both obstruction to the common duct and hepatogenic 
jaundice, the decision to resort to surgical intervention was often diffi- 
eult to make. Intrahepatic jaundice is not a surgical problem but any 
mechanical obstruction to the common bile duct is. The hope of sue- 
cessful surgical treatment of any malignant disease lies in early diag- 
nosis, and any patient who displays evidence of obstruction to the com- 
mon duct should be given the benefit of exploration if those symptoms 
persist longer than six to eight weeks and no adequate explanation is 
found. Careful study will usually eliminate hepatogenic jaundice in 
that period of time. 

Differential diagnosis in the presence of a patent orifice with partial 
obstruction of the common bile duct is difficult. Benign stricture, stones 
in the common duct, and carcinoma of the head of the pancreas are a 
few conditions that must be considered. The treatment of all of these 
entities is surgical, however, and surgical intervention should be insti- 
tuted at the earliest possible moment. Chronic interstitia! pancreatitis, 
hepatogenic jaundice, and toxic hepatitis caused by various ingested 
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agents are other conditions with which periampullar carcinoma may be 
confused and which are not benefited by surgical treatment. If bene- 
fit is to be derived from the characteristic small size of the lesion, its 
low grade of malignancy, and its reluctance to metastasize, early diag- 
nosis is essential. 


Fig. 2.—Operation performed by Codivilla in 1898. 


TREATMENT 


The treatment of this disease is surgical. The tumor may be excised 
by any of several methods to be described, or a palliative short-circuit- 
ing of the biliary route may be performed. 

Development and Reported Results of Surgical Procedures.—Halsted™ 
first excised a growth situated at the papilla of Vater on Feb. 14, 1898. 
This was performed transduodenally and a large piece of duodenum was 
excised with the growth. Choledochoduodenostomy was performed and 
three months later, May 5, 1898, it was necessary to perform chole- 
cystoduodenostomy. The patient lived for about seven months. W. J. 
Mayo"™ performed cholecystostomy on a patient Nov. 3, 1900, followed 
by excision of a tumor of the ampulla of Vater, Jan. 31, 1901. The pa- 
tient lived nine months. Several operations involving the pancreas 
and not the papilla of Vater preceded these two pioneering attempts. 
Of these reports, all of which were collected by Sauvé' that of 
Codivilla,* in 1898, is particularly worthy to be recorded (Fig. 2). The 
lesion in his ease involved the pancreas also, but he excised en bloe the 
head of the pancreas, a large portion of the duodenum and pyloric end 
of the stomach, and re-established gastrointestinal continuity by means 
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of a Roux Y gastrojejunostomy. Continuity of the biliary traet was 
maintained by cholecystojejunostomy performed over a Murphy button. 
This was probably the first example of the one-stage operation now 
recommended by Trimble and his associates.® 

Sauvé’’ not only collected reports of the operations previously per- 
formed but, in 1908, suggested the first true two-stage operation aimed 
at removal of the tumor. In his first stage Sauvé performed only gastro- 
enterostomy, and resected the necessary portion of duodenum with its 
contiguous structures at the second operation. Usually choleevstoje- 
junostomy was used to maintain biliary continuity. 

Outerbridge,® in 1913, reviewed 110 cases of carcinoma of the ampulla. 
Resection had been performed in only twenty-two and in all but five 
of these, transduodenal excisions only were performed. There were 
eight primary surgical deaths; five more patients died in a few weeks, 
and only one patient lived three and three-fourths years. Cohen and 
Colp’® collected all the reports of cases in which operation had beeen 
performed, to 1925, and showed the discouraging results to that time. 
They reported a gross mortality of more than 40 per cent from all types 
of procedure in the fifty-nine cases reviewed. Fulde,’* in the same year, 
reviewed fifty-two cases and reported a similar mortality. Hunt and 
Budd’® collected seventy-six cases of periampullar carcinoma in 1935, in 
which resection had been done; fifty-nine of these were in Cohen and 
Colp’s series and eighteen were added by Hunt and Budd. 

In 1935, Whipple, Parsons, and Mullins® gave great impetus to in- 
terest in the field by describing their two-stage operation and reporting 
three cases. This operation embodied the principles of surgical treat- 
ment of carcinoma, in that the tumor was removed en bloe with its 
lymphatie drainage and contiguous structures. In the first stage of this 
operation (Fig. 3) posterior gastroenterostomy was done, the common 
bile duct was ligated and cut distal to the patent cystic duct, and chole- 
eystogastrostomy was performed to the anterior wall of the stomach. 
Three to four weeks later the second stage was performed. The pan- 
creaticoduodenal and gastroduodenal arteries were severed, wide excision 
of the descending portion of the duodenum and excision of a V-shaped 
portion of the head of the panereas were carried out, the pancreatic 
ducts were ligated, and the denuded pancreatic surface was covered. 

Whipple, Parsons, and Mullins’ did not attempt to re-establish the 
continuity of the duodenum or provide exit for external pancreatic 
secretions. The effect on the liver of such patients after partial pan- 
createctomy has been performed is unknown. It is well known that in. 
the presence of hyperinsulinism and adenomas of the pancreas, large 
amounts of pancreatic tissue can be removed safely. Berg and Zucker’? 
described early degenerative changes and infiltration of the liver with 
fat in completely depancreatized dogs and in those dogs in which the 
pancreatic ducts have been completely obstructed for long periods. 
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Dragstedt”® confirmed at least the effect of pancreatectomy and_ pre- 
vented the hepatic damage by administration of lipocaic. Boyce and 
MeFetridge,2 however, found that the external secretions can be ex- 
eluded completely without permanent harm if no pancreatic tissue has 
been removed. If partial pancreatectomy was performed they found 
that lecithin, choline, or pancreatic substance would protect the liver 
from serious damage. Snell and Comfort®? reported fatty infiltration of 
the liver in the presence of pancreatic lithiasis and Cole®* suggested that 
such changes in the liver accompany fibrosis of the pancreas. 


Fig. 3.—Two-stage operation described by Whipple, Parsons, and Mullins in 1935. 


The incidence of cholangitis and cholecystitis occasioned by the chole- 
cystogastrostomy was high after the operation devised by Whipple, 
Parsons, and Mullins. Brunschwig,?* in 1937, first used a loop of je- 
junum to establish biliary continuity and performed cholecystojejunos- 
tomy and an end-to-side jejunojejunostomy in the first stage of this op- 
eration. Whipple,’ in 1938, deseribed the modified operation now bear- 
ing his name (Fig. 4). This, too, was done in two stages. In the first 
stage, the common duct again was ligated and severed below the patent 
cystic duct. The jejunum was severed, the distal end was used for an 
antecolic cholecystojejunostomy, and the proximal end was reimplanted 
after the Roux Y principle in an end-to-side jejunojejunostomy 10 to 12 
em. below the cholecystojejunostomy. At the second stage, three to four 
weeks later, posterior gastroenterostomy and radical resection of the 
second portion of the duodenum, wide of the tumor, and removal of a 
wedge-shaped piece of the head of the pancreas were done. 

Kafka®® recently reported 115 cases in which some type of operation 
was done. In twenty-one of these some type of resection resulted in a 
mortality rate of 47.6 per cent. Orr? collected the fifteen cases reported 
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in the literature, to 1941, in which the Whipple operation was per- 
formed; five deaths (33.3 per cent) had occurred. One of the patients 
who survived the operation lived thirty-two months; the others were not 
adequately followed. Hunt?* summarized the results of operation in 
124 cases from 1898 to 1941 inclusive. He found the surgical mortality 
rate as follows: 29.0 per cent in ninety-three cases of transduodenal 
excision ; 40.0 per cent in five cases of retroduodenal excision; 45.4 per 
cent in eleven cases of resection of the duodenum with implantation of 
the common duct or common duct and pancreatic ducts and end-to-end 
anastomosis of the duodenum, and 26.6 per cent in the fifteen cases of 
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Fig. 4.—Two-stage operation described by Whipple in 19388. 


resection of the duodenum and head of the pancreas. There were thirty- 
eight surgical deaths in the 124 cases considered in his review, a mortal- 
ity rate of 30.6 per cent. Hunt?’ analyzed further the ninety-three cases 
in which transduodenal excision was performed. In the twenty-one 
eases in which transduodenal excision only was performed, eignt deaths 
(38.0 per cent) occurred; in the thirty cases of transduodenal excision 
with reimplantation of the common duct, or common and pancreatic 
ducts, five deaths (16.6 per cent) occurred; in the twenty-seven cases 
in which transduodenal excision with reimplantation of the common 

pancreatic duct with establishment of internal or external biliary 
drainage was performed, seven deaths (25.9 per cent) occurred, and in 
the fifteen cases in which transduodenal excision without reimplantation 
of the common or pancreatic duct but with establishment of internal or 
external biliary drainage was performed, seven deaths (46.6 per cent) 
occurred. 
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There is no more comprehensive review of the operative mortality, 
cause of death, and subsequent course than this most recent publication 
of Hunt’s. Orr’s?® discussion of this article is pertinent. He stated: 
‘*Following palliative operation a patient with proven carcinoma of the 
ampulla has been known to live thirty-three months; after transduodenal 
resection patients have lived four to twenty-two years; and after re- 
section of the duodenum and pancreas one patient has lived thirty-four 
months, although the average leneth of life in each of these groups is 


much shorter.’’ Orr?* summarized the findings of various authors con- 
cerning the average time of survival of patients who had carcinoma of 
the ampullar region as follows: 7.8 months when no treatment was 
given (Outerbridge); 7.7 months when palliative operation was em- 
ployed (Judd and Parker); eight months when treatment with radium 
and roentgen rays was given (Pack and MeNeer) ; more than 1.7 years 
after radical operation according to Hunt’s data on the thirty patients 
in his series who had died, and more than 2.5 vears after radical opera- 
tion according to Hunt’s data on thirty-four patients who were living 
at the time of his report. In many of the cases in Hunt’s last group 
follow-up data were not recorded so the results may be even better. 
However, as noted by Orr and shown in Hunt’s series of cases collected 
from the literature, the less radical procedures of transduodenal ex- 
cision or resection have a lower mortality rate and a small number of 
patients have survived relatively long periods. 

Trimble and his associates® have recently described a one-stage op- 
eration for tumors in this region which it is suggested has removed all 
of the objections to the operations previously deseribed (Fig. 5). In 
this operation the pyloric end of the stomach, the first and second por- 
tions of the duodenum, the distal third of the common bile duct, and a 
wedge-shaped piece from the head of the pancreas are resected en bloe. 
The duodenal stump is closed and the raw surfaces of the remaining 
pancreas carefully approximated. Gastrointestinal continuity is re- 
established by a complete antecolic isoperistaltic terminolateral gastro- 
jejunostomy. Distal to this anastomosis the stump of the common bile 
duct is implanted into the jejunum. 

Transduodenal Excision or Resection.—If the tumor is small and the 
patient is in poor condition, transduodenal excision or resection must 
be considered. Eight such operations were performed at the Mayo 
Clinic from 1908 to Nov., 1941, inclusive (Tables I and IIT). All were 
on men. Symptoms of obstruction to the common duct had been present 
from three weeks to five and one-half months prior to the first operation. 
The correct diagnosis was not made in any ease before the first opera- 
tion was performed. The mortality rate was 37.5 per cent. Although 
many of these cases have been reported previously and are a part of 
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Hunt’s collected series of 124 cases, they are listed in Table ITI to ecom- 
plete the record. 

Excision—Three of these eight patients (Cases 1, 4, and 7, Tables II 
and IIL) underwent transduodenal excision of the tumor without 
disturbance of the continuity of the common duct and duodenum 
(Fig. 6a). The tumors in these three cases were small and well 
localized and distant metastatic growths were not demonstrable. One 
patient (Case 1, Table II) died of hepatie insufficiency eight days after 
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Fig. 5.—One-stage operation suggested by Trimble in 1941. 


operation. Internal biliary drainage was established in two of the three 
cases and no attempt was made to arrange a new permanent route for 
bile and pancreatic secretions in one case because the common duct 
seemed to be patent. This patient (Case 4, Table II) lived thirty-five 
months and died of metastatic carcinoma. Excision of the tumor, how- 
ever, was preceded by choledochostomy by one month and cholecysto- 


gastrostomy became necessary nine months later. He was then com- 
fortable for one and one-half years, at which time symptoms of obstrue- 
tion at the pylorus necessitated posterior gastrojejunostomy. He lived 
eight months after this last operation. The third patient (Case 7, 
Table IL) had undergone cholecystogastrostomy, in June, 1939, else- 
where for an indeterminate type of obstruction of the common bile duct. 
Nine months later transduodenal excision of adenocarcinoma grade 1 
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was done at the clinie and a new cholecystogastrostomy was made be- 
cause the first one had failed to function. The patient returned to the 
celinie Nov. 1, 1941, with mild symptoms of pyloric obstruction. Roent- 
genographic examination showed slight obstruction of the second por- 
tion of the duodenum. Nov. 19, 1941, posterior gastroenterostomy was 
performed and exploration revealed obvious metastatic growth in the 
retroperitoneal nodes. Convalescence was satisfactory and the patient 
returned home. Death occurred two months later, two and one-half 
years after the first palliative procedure was done or nearly two years 
following excision of the tumor. 


Transplanted 
common duct 


Resected 
portion 


b 


Fig. 6.—Transduodenal excision of the carcinoma of papilla of Vater; a, without 
disturbance of the continuity of the common ducts and duodenum; b, with transplanta- 
tion of the common bile duct. 


Resection.—Transduodenal resection for a tumor of some portion of 
the common duct and duodenum was performed in five cases and a modi- 
fied Whipple operation was performed in two stages in one case (Table 
III). The patient who had the Whipple type operation succumbed to 
peritonitis only eight days after the second operation. Two of the five 
transduodenal resections were carried out in multiple stages, with one 
death. In the ease in which death occurred (Case 2, Table IT), chole- 
cystostomy was done at the time of exploration for obstruction of the 
common duct of unknown cause. The tumor was noted at that time. 
Three months later transduodenal excision of the tumor together with 
resection of 1 inch (2.5 em.) of common duct was earried out. Internal 
biliary drainage was instituted by choledochoduodenostomy over a Mayo 
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TABLE I 


TYPES OF OPERATION AND MORTALITY 


TYPES OF OPERATION NUMBER = DEATHS — PER CENT 

Resection for tumor: 

Transduodenal approach 8 3 37.5 

Modified Whipple two-stage operation | 1 100.0 
Palliative operation: 

Origin of tumor proved by biopsy or necropsy 23 9 39.1 

Origin of tumor conclusive in opinicn of sur- 20 l 5.1 

geon but not proved by biopsy 

Exploratory only: 

Origin of tumor proved by biopsy or necropsy 3 3 100.0 
Total 55 


tube. The patient died of peritonitis and hemorrhage two days later. 
Another patient (Case 8, Table II) had had cholecystectomy and chole- 
dochostomy in 1940. In six months, symptoms of obstruction of the com- 
mon duct appeared and in fifteen months choledochostomy revealed the 
presence of the tumor. Six weeks later transduodenal excision of the 
tumor with resection of the lower end of the common bile duct and the 
cuff of the duodenum was performed. Choledochoduodenostomy was 
performed (Fig. 6b). The patient convalesced well and lived for twelve 
months after the tumor was excised. 

Two patients in this group were treated by a one-stage procedure 
without operative death. One of these (Case 3, Table I1) had under- 
gone cholecystectomy two months previous to the onset of jaundice. 
Secondary exploration revealed the tumor and it was resected trans- 
duodenally with a part of the common duct and choledochoduodenostomy 
was carried out over a Mayo tube. The patient lived twenty-six months, 
dying of recurrence of the tumor. Twenty-one months after resection 
of the tumor, exploration revealed the recurrence but no palliative op- 
eration could be carried out. The second patient (Case 5, Table IT) 
lived nineteen months after transduodenal resection of the lower end 
of the common duct and posterior wall of the duodenum. Thirteen 
months after operation or six months before his death, exploration be- 
cause of obstructive symptoms revealed the recurrent tumor from which 
he died. 

In the last of the five cases of transduodenal resection (Case 6, Table 
Il) a two-stage operative procedure was employed. It rather resembled 
a Whipple operation except that it was not so extensive. At the time 
of cholecystogastrostomy, the tumor was noted; this operation was foul- 
lowed in five months by transduodenal excision of the tumor, lower third 
of the common duct, a large portion of duodenal wall, and part of the 
head of the pancreas. The common duet was ligated permanently, in- 
ternal biliary drainage being anticipated through the cholecystogastros- 
tomy. Jejunostomy was carried out. The patient died in two days of 


peritonitis. 
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TABLE II 


TYPE OF OPERATION 


Transduodenal excision, common duct 
not severed from duodenum; chole- 
cevystoduodenostomy 


Cholecystostomy; tumor noted 


Transduodenal resection with 1 inch 
| of common duct; choledochoduod- 

enostomy over Mayo tube; chole- 
| e¢ystostomy 


24/22 


/24|Cholecystectomy; tumor not noted 


| 1/10/25|Transduodenal resection of lower end 
| of common duct; choledochoduoden- 
ostomy over a Mayo tube 


9/20/20 |Exploration for recurrence of car- 


PATHOLOGIC 
FINDING 


DURATION OF 

LIFE FROM 

REMOVAL OF 
TUMOR* 


Adenoeareino- 
ma 


Adenoecareino- 
mn 


Colloid careino- 
ma 


8 days 


2 days 


26 mo. 


| | cinoma 
| 172816 holedochostomy; biopsy Carcinomatous 30 mo. 
12/21/28 |Transduodenal excision; plastic on| polyp 
| common duct not necessary 
9/29|Cholecystogastrostomy for recurring 
careinoma 
4/27/31] Posterior gastroenterostomy for re- 
currence of carcinoma 
5+. | 7/23/31/Transduodenal resection of lower end | \denocarcino- 19 mo. 
common duct and posterior wall of| ma, grade 2 
duodenum; choledochoduodenosto- 
my over catheter 
8/30/32|Exploration; recurrence of carcinoma 
6G 7/13/37 |Cholecystogastrostomy; tumor noted |Signet ring 2 days 
2/10/38|Transduodenal resection of lower end| adenocarcino- 
: of common duct, wall of duodenum,| ma, grade 2 
and part pancreas; common duct 
Be tied off permanently; jejunostomy 
7 6/39|Cholecystogastrostomy per forme d|Adenoearcino- 22 mo. 
elsewhere ma, grade ] 
3/16/40 | Transduodenal excision; common 
duct not severed. New cholecysto- 
gastrostomy 
11/19/41|Exploration and posterior gastroen- 
terostomy for recurrence of car- 
cinoma 
8 6/24/40 |Cholecystectomy; choledochostomy Adenocarcino- 12 mo. 
9/11/41|Choledochostomy; tumor noted ma, grade 1] 
10/22/41|Transduodenal resection for tumor, 


lower end of common duct; chole- 
dochoduodenostomy 


*Death 
report. 


had occurred in all cases. 


Palliative Operations.— 


os Presence of tumor proved by biopsy or necropsy: 
cases biopsy or necropsy revealed carcinoma of the ampullar region 


In twenty-three 


and some type of palliative operation was performed (Table I). Nine- 


7. TRANSDUODENAL RESECTION OR EXCISION OF THE TUMOR 

CASE | DATE | | 

— 192729721 

| | 
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TABLE IIT 


TRANSDUODENAL RESECTION OR EXCISION OF CARCINOMA OF AMPULLA 


| MORTALITY | LONGEST 


TYPES OF OPERATION TOTAL SURVIVED (PER SURVIVAL 
CENT) (MoO.) * 
ixcision only, reimplantation com- 3 | 2 | 
mon duct not necessary | 
With establishment of internal 2 ] | 90 22 
biliary drainage 
© | | 
Without establishment of inter- ] | i | 0 35 
nal biliary drainage | 
Excision of tumor and resection of 6 
varving amounts of common duct and | | 
duodenum 
With reimplantation of common 2 ] | 0 2 
duct (multiple stages) 
With reimplantation of common 2 2 | () 19 and 26 
duct (one stage) | 
Common duct severed permanent- ] 0) 100 
ly and internal biliary drainage | 
Modified Whipple operation, two 1 0 |} 100 
stages | 


*From time of removal of tumor to death. 


teen of those patients were men. From one week to thirty months had 
elapsed between the onset of symptoms of obstruction of the common 
duct and any attempt at surgical treatment. These patients waited an 
average of 6.5 months after symptoms appeared before exploration. This 
is probably significant when compared with the shorter period of five 
and one-half months in those cases in which some type of removal of the 
tumor was possible. In most of these cases the patients were in such 
poor condition that one-stage removal of the lesion could not be at- 
tempted. In a few eases the palliative operation was considered as the 
first stage to subsequent removal of the tumor, but the patients did not 
return for the completion of the operation. In three cases there was 
evidence of metastatic growth at the time of the palliative operation. 
Nine of the twenty-three patients died in the hospital after the opera- 
tion, a mortality rate of 39.1 per cent. 

The types and frequeney of palliative operations are listed in Table 
IV. Choleeystogastrostomy was used most frequently and was followed 
by a high mortality rate. These facts were emphasized by Judd and 
Hoerner® years ago. However, one patient lived forty-one months after 
palliative choleeystogastrostomy. Two had further operations, such as 
gastrojejunostomy, to relieve svmptoms of obstruction at the outlet of 
the stomach. As a group, patients on whom cholecystogastrostomy was 
performed were in poorer condition than those on whom choledochostomy 
or choledochoduodenostomy was indicated. Choleevstostomy per- 
formed five times with no deaths, but as would be expected, some further, 
more permanent operation to relieve obstruction of the common duct was 
required in all five cases. Choledochostomy or cholecystogastrostomy 
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TABLE IV 


PALLIATIVE OPERATIONS: PRESENCE OF TUMOR PROVED BY BIOPSY OR NECROPSY 


| FURTHER 
MORTAL- * 
OPERA- OPERA- |AVERAGE* | LONGES' 
| NUM- (eee TION LIFE LIFE 
TYPE OF OPERATION BER |DEATHS | NECES- (MO.) (MO.) 
SARY 
Cholecystogastrostomy | 8 5) 62.5 2 17 
Choledochostomy 5 ] 20.0 16 
Choleeystostomy | | 5 6 20 
Cholecystostomy and chole- 
dochostomy | 2 1 | 50.0 l | 20 
Choledochoduodenostomy 2 ] | 50.0 0 11 
Cholecystogastrostemy and ] 100.0 
choledochostomy | | 
Total | 23 9 | 391 | 9 3 | 


*From time of first palliative operation to date of death (January, 1942). 
*Patient living at time of inquiry. 


seemed to be the operation of choice if, for some reason, removal of the 
tumor was impossible. Fourteen patients survived some form of palli- 
ative operation; all were traced and all but one had died at the time of 
the last inquiry (January, 1942); this patient was living thirty-seven 
months after choledochostomy. The average length of life (Table IV) 
following palliative operation for this disease was twelve and one-half 
months in this group of cases. 

Presence of tumor not confirmed by biopsy: This group of twenty 
eases is included only for comparative purposes. No actual proof of 
the location of the lesion was obtained, but in every instance the surgeon 
stated definitely that in his opinion the tumor was in the ampulla of 
Vater. <A diagnosis of carcinoma of the papilla was not made preop- 
eratively. Seventeen of the twenty patients were men. Only one died 
in the hospital immediately after operation (Table I). The other nine- 
teen were traced until Noy. 15, 1941, but only two were living. Chole- 
cystogastrostomy was performed for fourteen of these patients and all 
survived the operation. Two were still living at the time of the last 
inguiry (January, 1942). The average postoperative duration of life 
of the twelve patients who had undergone cholecvstogastrostomy and 
had died was fourteeen months. Choleeystostomy only was done in two 
cases; one patient died in the hospital after operation and one lived 
fifteen months. Choleeystoduodenostomy was provided in two eases, 
choledochostomy in one case, and cholecystostomy combined with chole- 
dochostomy in one case. 

Exploration Only.—In three cases exploration only was carried out 
because of obstruction of the common duct of unknown origin. Biopsy 
in one case and necropsy in two cases proved the primary lesion to be in 
the region of the ampulla. All three patients sueeumbed within seven 


days after the operation. 
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COMMENT 


Carcinoma of the papilla of Vater is not a rare disease, but early 
and correct clinical diagnosis of the presence of the lesion is unusual. 
Partly because of this but mostly because of the inaccessibility of the 
lesion, the usual poor condition of the patients, and the risk of radical 
surgical procedures, advance in the treatment of the disease has been 
discouragingely slow. The tumor is usually small, grows slowly, metas- 
tasizes late, and even the discerning eve can seldom detect early signs 
of its presence. Whether or not the prediction of the exact site of the 
lesion can be made accurately, obstruction to the common bile duet ean 
be suspected early. Most obstructive symptoms attending carcinoma of 
the papilla will not vield to medical treatment, therefore, since correct 
preoperative diagnosis of ampullar lesions seems improbable, any patient 
who exhibits the signs and symptoms of obstruction of the common duct 
should be given the benefit of exploratory operation if the disturbances 
do not subside after the use of conservative measures for six to eight 
weeks. In most instances complete and permanent obstruction of the 
common bile duet does not occur as it frequently does in eases of ear- 
cinoma of the head of the pancreas. In facet, the growth may attain con- 
siderable size before complete obstruction of the duet occurs. 

The technique of surgical treatment of lesions is rapidly being per- 
fected. It can be applied equally well to carcinoma of the head of the 
panereas, the common bile duet, or both. Until recently the best treat- 
ment seemed to be palliative procedures aimed at relief of the obstrue- 
tion. Occasionally, transduodenal excision of the tumor or resection has 
been attempted, but the rarity of the attempt is attested by the faet that 
up to 1942 less than 125 cases have been reported in the literature. Re- 
cently Whipple revived interest by his two-stage operation and Trimble 
modified that procedure apparently with good results. Both of these 
procedures embody the principle of block resection for carcinoma. The 
gastrojejunostomy advised by both Whipple and Trimble forestalls the 
pyloric obstruction which is likely to develop if the patient survives 
for a reasonable length of time. 

Although this study would indicate that at present simple palliative 
procedures anticipating both pylorie and biliary obstruction will offer 
as many months of comfortable living as any of the more radical opera- 
tions, efforts to accomplish a cure by the use of the Whipple technique 
or some modification as suggested by Trimble must be encouraged. 
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CHRONIC CONSTRICTIVE PERICARDITIS 


J. KE. Stropre, M.D., F.A.C.S., S. E. M.D., F.A.C.P. 
T. 
(From The Clinic, Honolulu) 


HRONIC constrictive pericarditis, fortunately, is not a common 

disease. In the past, comparatively few surgeons have had the 
opportunity of operating upon patients with such a condition. In an 
analysis of 150 cases in which surgery was done, cited by Heuer and 
Stewart,’ there were 49 operators, 27 of whom had operated upon only 
a single patient, 7 on two patients, 6 on three patients, and only 8 
surgeons had operated upon five or more. Blalock and Burwell,? and 
Harrison and White,’ to date have observed the largest number of 
cases in the United States, and also the greatest number brought to 
surgery—the former 28, with 20 patients subjected to surgery, and the 
latter 37, with 28 operated upon. Perusal of current literature dealing 
with this subject shows that only in a few of the larger medical centers 
has this condition received much attention. However, with increased 
interest in chest surgery in general and with a more widespread fa- 
miliarity with the elinieal pieture of constrictive pericarditis, such 
cases are being recognized and brought to surgery, and in many cases 
most gratifying results have been obtained. 

Every community has its quota of individuals suffering from this 
condition; individuals who are chronie invalids and who could be re- 
turned to a useful occupation and state of happiness if given a correct 
diagnosis and proper surgical intervention. It is with the idea of 
stimulating increased interest in this subject, particularly in localities 
apart from the larger medical centers, that this discussion is presented. 

Chronic constrictive pericarditis is a condition brought about by an 
inflammatory lesion of the pericardium. It results in thickening and 
shrinking of the cardiac envelope, usually in association with a similar 
lesion in the epicardium, to the point where cardiae funetion is seri- 
ously interfered with. While there may be some interference with 
systole, due to myocardial involvement and adhesions, the primary 
dystunction results from the inability of the heart to dilate adequately 
during diastole. This results in the heart being unable to receive 
enough blood to maintain an adequate arterial circulation. 

Heuer and Stewart found in their group of patients that the arterio- 
venous oxygen difference was increased, the venous pressure was ele- 
vated, and the circulation time prolonged, while the cardiac output per 
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minute, the stroke volume, and the cardiae index (cardiae output in 
liters per square meter of body surface per minute) was diminished. 
As the inability of the heart to dilate increases with increasing con- 
striction of the pericardium, or from actual constriction of the large 
veins at their passage through the pericardium, blood piles up in the 
vena cava causing increase in venous pressure which is normally nega- 
tive in this location. Since most systemice veins have valves, the mus- 
cular action of the extremities assists in keeping the blood flowing 


Fig. 1.—The normal anatomy of the heart. 1, Superior vena cava; 2, ascending 
aorta; 3, conus arteriosus; 4, left ventricle; 5, right ventricle; 6, anterior descending 
branch of superior coronary artery; and 7, reflection of pericardium. 
toward the heart and helps to account for the comparatively late de- 
velopment of edema in the lower extremities. The hepatic veins being 
without valves, the liver is one of the first organs to be affected by the 
abnormal venous circulation. The liver becomes congested, enlarged, 
and tender, and soon portal decompensation results as shown by the 
development of ascites. From continued insult, fatty degeneration of 
the liver may occur, and even fibrous replacement. This is one of the 
reasons why a long period of recovery, even lack of complete recovery, 
may follow when relief from cardiac constriction is brought about sur- 
gically. Later in the course of the disease pleural effusion may take 
place and edema of the lower extremities usually oceurs. 
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Briefly then, the two changes in the dynamies of the circulation that 
are productive of symptoms and clinical findings are, first, the dimin- 
ished ability of the heart to pump blood per beat and per minute and 
its inability to increase the output due to its inability to dilate, and, 
second, the increase in systemic venous pressure. 

The name ‘‘Pick’s disease’’ is commonly used to designate the con- 
dition of constrictive pericarditis, although White,‘ in a masterly dis- 
cussion of this subject, points out that this condition was recognized 
long before Pick’s time and that Galen, about a.p. 1600, deseribed 
pericardial effusion in a monkey and scirrhous thickening in a cock, 
and surmised such an occurrence in man. White further states that 
Lower, in 1669, discussed this subject and should receive credit for 
the first satisfactory account of pericardial disease in man and the 
initiation of interest in the condition of acute and chronie constrictive 
pericarditis. Others contributing to the knowledge of the disease were 
Lancisi in 1728, Morgaeni in 1761, and Laennee in 1818. At the end 
of the nineteenth century, namely in 1896, Pick emphasized the com- 
mon finding of liver involvement and preponderant ascites, and so the 
disease has frequently been called by his name. 

In the surgical consideration of this condition the names of Brauer, 
Delorme, Rehn, Sauerbruch, and Schmeiden, and in the United States 
Churchill, Heuer, Beek, Blalock, Cole, Bigger and others, have been 
intimately associated with the advancement of this means of therapy. 
Brauer, in 1898, advocated the resection of the chest wall over the 
region of the pericardium (the so-called operation of cardiolysis), and 
this operation was performed for him by Peterson, in 1902. The opera- 
tion, naturally, has limited value and can be expected to be beneficial 
only in cases of attachment of the heart to the overlying chest wall. 
The modern operative procedure of pericardiectomy dates back to 
1913 when both Rehn and Sauerbruch reported resection of the peri- 
cardium, although Delorme as early as 1895 had recommended this 
procedure. Churehill, in 1928, performed the first successful operation 
in America for the cure of this condition and since then a number of 
successful results have been reported from various ¢linies. 


ETIOLOGY 


The etiologic factor in the causation of constrictive pericarditis is 
variable, and even the commonest cause is not agreed upon. In Blaloek 
and Burwell’s series of cases the etiologic agent was established in 21 
by aspiration, operation, or autopsy ; 18 were found to be due to tuber- 
culosis and 3 to Staphylococcus aureus. Such a preponderance of tu- 
berculosis as an etiologic agent is not confirmed by other reports in 
the literature. Smith and Willius,? of the Mayo Clinic, found at 
autopsy 144 eases of chronie adherent pericarditis among 373 cases of 
pericardial disease; in 21.5 per cent the etiology was thought to be 
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due to rheumatic fever, in 17.4 per cent to pulmonary and pleural dis- 
ease, 6.2 per cent to cardiae infarction, and 2.8 per cent to tuberculosis. 

In 1934, Rothstein® collected all instances of adhesive pericarditis in 
children under 15 years of age who had been treated by operation. 
The number of cases was 34. Sixteen were thought to be due to rheu- 
matie fever, 9 to tuberculosis, and 2 to pyogenie organisms. In Heuer 
and Stewart’s 7 patients in whom surgery was done, only one case was 
proved to be due to tuberculosis. 

White states that if rheumatism can cause Pick’s disease it does so 
in only the rarest cases in contrast to the usually accepted origin. 
None of the 16 patients under observation at the Massachusetts Gen- 
eral Hospital gave a history of rheumatism. He also refers to 1,000 
children followed over a period of ten years at the House of the Good 
Samaritan in Boston. Not one developed constrictive pericarditis al- 
though in many, acute episodes of acute rheumatic pericarditis were 
noted. In a series of 37 cases studied by Harrison and White, the etio- 
logie factor was found to be tuberculosis in 5, pneumonia in 2, sepsis in 
1, and the etiology was unknown or questionable in 29. 

The cause of the pericarditis in the two eases which we are present- 
ing was not definitely established since no organisms were isolated 
from the tissue removed at operation and no diagnostic microscopic 
picture was present. Sepsis was suspected in one case, although tuber- 
culosis could not be ruled out, and the other case may have resulted 
from a pneumococcus infection, although this is problematic. 


CLINICAL FINDINGS 


The symptoms and e¢linical findings in chronie constrictive pericarditis 
are fairly constant and lend themselves to differentiation from other 
conditions with which at times they may be confused. Bearing in mind 
the pathologie physiology of the circulation previously discussed, it is 
not difficult in most instances to interpret the clinical picture. 

These individuals usually present well-marked evidence of cireula- 
tory embarrassment. Outstanding symptoms are generalized weakness, 
lessened work capacity, dyspnea on exertion (usually fairly promptly 
relieved by rest), congestion, discomfort about the face and neck, and 
swelling of the abdomen. Signs commonly present are venous con- 
gestions, as shown by distended arm, leg, and especially the neck veins. 
Cyanosis of varying degree is commonly noted, the liver is usually 
enlarged, at times markedly so, and varying degrees of ascites is usu- 
ally present. Edema of the lower extremities and pleural effusion are 
less commonly found and splenomegaly is rarely associated. Venous 
pressure is constantly elevated. Readings of 20 to 30 em. of water, 
which is about three times the normal, are usually found. This occurs 
without evidence of heart failure. 

Physical examination reveals a small, or at most a moderately en- 
larged, heart. Some of the apparent enlargement may be due to thick- 
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ening of the pericardium. No evidence of valvular heart disease can 
be made out, although auricular fibrillation may be observed. The 
arterial pressure is low and the pulse pressure is small. Paradoxical 
pulse (a pulse that is thready in volume on inspiration) is commonly 
present. The normal circulation time is 15 to 20 seconds, and in the 
‘ases of constrictive pericarditis where this feature has been studied 
it has been found to vary between 30 and 60 seconds. Fluoroscopy 
yields additional valuable information. It confirms the physical find- 
ing of a small or moderately enlarged heart. Small or absent ven- 
tricular pulsation is usually noted. The presence of areas of calcifi- 
cation of the pericardium may be made out. The heart is usually 
‘‘frozen’’ to its position and does not change with change in position 
of the patient. Roentgenographie studies in multiple positions will 
confirm the fluoroscopic findings and will demonstrate calcium deposits 
if they are present. Varying degrees of calcification of the pericar- 
dium have been noted in from 20 to 40 per cent of the cases studied. 
In 37 cases reported by Harrison and White the heart was found to 
be of normal size in 18 instances and moderately enlarged in 19. Roent- 
gen kymography may add important information in the doubtful case 
of constrictive pericarditis. 

Rigler, Wangensteen, and Friedell’ have this to say about kymog- 
raphy in this disease: ‘‘Roentgenologic findings are of paramount 
importanee, since they provide direct evidence of the cardiae impair- 
ment caused by pericardial scarring. Of the specific roentgenologic 
methods, roentgen kymography is probably of greatest merit since it 
deals directly with important changes in the physiology and dynamics 
of heart action. It is, therefore, admirably adapted to the study of 
cardiae impairment in constrictive pericarditis and it is possible that 
this roentgenologie procedure may become the most important single 
method in the diagnosis of this disease. In a general way it may be 
considered as a permanent record of that which may be observed 
on the fluoroscopic screen which is not only helpful in the diagnosis 
and progress of the disease but in estimating improvement following 
surgery.’’ 

The electrocardiographie changes associated with pericarditis have 
been discussed in some detail by Noth and Barnes.* The electrocardio- 
eraphie pattern in constrictive pericarditis is fairly constant. Typi- 
cally it shows low voltage of the QRS complexes in the three standard 
leads, and low voltage T waves, isoelectric or inverted in various leads. 

Differential Diagnosis.—Cole and his coauthors’ state that constric- 
tive pericarditis is most often mistaken for congestive heart failure. 
Dyspnea is common to both conditions, but they point out that it is 
not relieved by rest and recumbent posture so much in heart failure 
as in pericarditis. Ascites develops early in constrictive pericarditis, 
usually preceding edema of the feet. This sequence is usually reversed 
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in congestive heart failure. The heart is small, or at most moderately 
enlarged, in constrictive pericarditis and usually is markedly enlarged 
in congestive heart failure. In failure of the heart, x-ray studies show 
congestion of the lung fields, while in constrictive pericarditis this is 
not found because the blood does not pile up in the auricles due to 
their inability to dilate. Murmurs or other evidence of underlying 
primary endocardial or myocardial disease are usually found in heart 
failure. 

The individual with constrictive pericarditis usually has a history 
of long duration, and a similar amount of peripheral congestion, when 
due to congestive heart failure, takes place in a period of shorter 
duration in a much sicker patient. White lists, in the order of their 
importance, the things that are likely to cause confusion in the diag- 
nosis of constrictive pericarditis. 


Mitral stenosis 
2. Polyserositis 
3. Cirrhosis of the liver 

4. Nutritional or other edema 
5. Mediastinal tumors 
Tricuspid valvular disease 


He further states that mitral stenosis is accompanied by a character- 
istic diastolic murmur at the cardiae apex in the absence of severe 
active rheumatie infection, and that the presence of mitral stenosis 
may be taken at once as ruling out chronic constrictive pericarditis 
of any serious grade. 

The finding of characteristi¢ murmur, liver and venous pulsation, 
and change in heart contours is also important in the diagnosis of 
tricuspid heart disease. 

In cirrhosis of the liver with ascites this organ is generally small, 
the individuals are usually in a later age group, and the characteristic 
findings of paradoxical pulse with low pulse pressure, distended jug- 
ular veins, and increase in venous pressure are absent. 

Tuberculous peritonitis may have to be ruled out, although the 
characteristic findings of constrictive pericarditis are not present and 
the fluid examination shows it to be an exudate rather than a transu- 
date. Evidence of pulmonary tuberculosis may be found in either 
condition. 

Nutritional or other forms of edema are not usually associated with 
evidence of increased venous pressure. <A therapeutic test with newer 
forms of parenteral vitamin and plasma protein therapy is quickly 
effective in eliminating these as causes. 

Mediastinal tumors are readily differentiated by thorough roent- 
genographie study. 
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Prognosis.—W hat is the outlook for the individual with constrictive 
pericarditis with and without surgery? The consensus of all observers 
who have expressed themselves on this subject is that constrictive 
pericarditis is a progressively crippling disease. There is no medical 
cure, although by rest, diuretics, and removal of accumulated fluid in 
the abdomen or pleura, the individual may be temporarily improved. 
The disease tends to be chronie and is expected to last over a period 
of several to many years, although it has been known to kill the patient 
in months rather than years. Spontaneous apparent recoveries or 
periods of improvement may be explained by an acute phase subsiding 
by the absorption of pericardial fluid. 

What does surgery have to offer?) In Churchill’s series of cases 6 
patients were cured, 3 improved, 1 died on the fifth postoperative day, 
and 2 in which active tuberculosis was encountered died soon after 
operation. In a follow-up study of 37 cases by Harrison and White 
from the Massachusetts General Hospital, including those cited by 
Churchill, it is reported that 28 of the patients were operated upon. 
Of these, 14 were clinically cured, 3 were greatly improved, 5 died due 
to complications from the operation, 2 died primarily of the disease 
itself, and 4 died at varying times, postoperatively, of other compli- 
cations. Nine of the patients were not operated upon. In 3 the con- 
dition was too mild, 3 were too sick, 1 died of miliary tuberculosis, 1 
died before operation came into vogue, and 1 ease was lost sight of. 
Of Schmeiden’s 6 patients reported cured, 4 are well after 10, 12, 17, 
and 18 years. Heuer and Stewart reported 7 cases, with no deaths, 
3 patients cured, 3 markedly improved, and 1 too early to determine 
the outcome. They were able to collect from the literature 143 cases 
in which the patients had been operated upon and 135 of these had 
heen followed. Fifty or 37 per cent were cured, 31 or 23 per cent 
had been improved, 54 or 40 per cent died during or soon after oper- 
ation. They comment, ‘‘ At first glance this record of surgical results 
may not appear to be impressive, but in judging the results it should 
be appreciated that the disease is incapacitating and invariably fatal, 
and to have improved or cured 60 per cent of cases subjected to sur- 
very is after all a real achievement.”’ 

Rigler and his co-workers say, ‘‘In this condition we have one of the 
few cardiae lesions for which there is at hand a specific therapeutic 
procedure, which in many cases without great risk, results in the 
transformation of a completely disabled individual into one who is, 
if not cured, at least competent to perform his daily tasks. In scarcely 
any phase of the brilliant accomplishments of thoracic surgery during 
the past deeade are the results more dramatic or gratifying.’ 


OPERATION 


It is generally agreed that pericardiectomy should not be done dur- 
ing the active stage of the pericarditis. This seems to be particularly 
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true when the process is a tuberculous one. Pericarditis of nonrheu- 
matie origin should be watched carefully for the onset of constrictive 
signs, as numerous cases have been cited where this sequence of events 
has been observed. Such individuals should not be subjected to sur- 
gery until the acute phase has had opportunity to subside; some sug- 
gest a period of six months to cool off, although each case should be 
individualized, and should not be neglected since the disease is usually 
progressive. With lapse of time the myocardium becomes weakened 
and the technique of the operation becomes more difficult. 

Preoperative Preparation.—These individuals should have the abnor- 
mal accumulation of fluid in the tissues and serous cavities reduced to a 
minimum. Fluid in the pleural and abdominal cavities should be 
aspirated and that in the tissues reduced by diureties and by limitation 
of fluid and salt intake. Merceupurin, 2 ¢.c. intravenously, every third 
day, limitation of fluids to 1200 or 1500 ¢.c. daily, and salt to 2 Gm. daily 
has been found of value. Intravenous fluids of all kinds such as saline, 
plasma, and blood are thought to be contraindicated preoperatively be- 
cause of the edema and postoperatively to prevent undue strain on the 
decorticated myocardium. If the need postoperatively is great, small 
amounts of the fluids given slowly may be advisable. The use of 
digitalis, except in cases with auricular fibrillation, is usually contra- 
indicated. 

OPERATIVE TECHNIQUE 


Position.—Most observers advise that the head of the operating table 
be elevated. This seems logical to help prevent venous engorgement. 
Churchill and others operate with the patient in a dental chair. 

Anesthesia.—General anesthesia with differential pressure has dis- 
tinct advantages because the pleura may be entered and positive pres- 
sure will prevent complete collapse of the lung and possible mediastinal 
shift. Nitrous oxide-oxygen ether mixture, ethylene, and cyclopropane 
have their advocates. The latter, in our experience with all types of 
chest surgery, has been most satisfactory. Intratracheal anesthesia is 
advised by many, although equally satisfactery results are obtained by 
a well-fitting mask and a closed system. 

Incision.—The incision giving the best approach is a curved one, be- 
ginning in the region of the left second rib, carried down midsternally, 
and curved to the left over the sixth costal cartilage. (See Figs. 1 and 
2.) The attachments of the pectoralis major muscle are separated from 
the edge of the sternum and costal cartilages. The third, fourth, fifth, 
and sixth costal cartilages and portions of the attached ribs are resected. 
It seems advisable to include the perichondrium if not the periosteum in 
order to prevent regeneration of the cartilage and thus allow subse- 
quently greater freedom of cardiac movement. The flap consisting of 
skin, pectoralis major muscle, and intercostal muscle and vessels is turned 
back to the left as far as necessary to give adequate exposure. The inter- 
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nal mammary vessels are ligated at the upper and lower ends of the 
exposure. Approximately one-half of the sternum is usually resected, 
although Heuer finds this unnecessary. (See Fig. 3.) The edge of the 
pleura can now be identified and wiped back, frequently resulting in an 
opening being made through this structure. This is of little consequence 
and the opening may be sutured or covered over with a moist pad. In 
fact, some observers advise leaving an opening into the pleura in non- 
infected eases to allow greater diffusion of any postoperative pericardial 
fluid. The stage has now been set for an attack on the pericardium. This 
may be an exceedingly simple procedure if the pericardium is calcified 
and not attached to the epicardium or it may be a very difficult, tedious, 
and dangerous task if the pericardium is densely adherent to the epi- 
eardium and the lines of cleavage difficult or impossible to identify. 
Kach classification is represented by the two cases we are reporting. 


Fig. 2.—The relationship of the incision to the bony cage and underlying structures. 


Certain principles governing the removal of the constricting capsule 
of the heart seem fairly universally agreed upen. First, that extreme 
care should be used to prevent injury to the anterior descending branch 
of the left coronary artery lying in the groove between the right and left 
ventricles. Second, that the left ventricle should be uncovered first. 
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Its musculature is thick and there is less likelihood of entering the cavity 
ot the heart than elsewhere. Also, if the right ventricle is freed first, 
more blood will be permitted to enter the lung and this, coupled with 
lack of support to the heart muscle, may allow the ventricle to dilate, 
resulting in acute pulmonary edema and eardiae failure. It should be 
remembered that the greater part of the heart presenting anteriorly is 
the right ventricle and that the left ventricle lies well to the left and 
behind. (See Fig. 4.) Third, it is a dangerous procedure and in most 
instances it is unnecessary to attempt to free the auricles and the great 
vessels to and from the heart. Their walls are thin and easily penetrated. 
Fourth, it is necessary to remove not only the pericardium but usually 
also the epicardium to free the heart. Frequently no line of cleavage 
exists between these two structures. Fifth, when removing the constrict- 
ing fibrous tissue it is well, as first pointed out by Bigger,'® to leave one 
side attached during the dissection so it can be used as a flap to cover 
over the area in case the heart cavity is accidentally penetrated. 

The extent to which decortication should be carried out is undecided 
and each ease presents its own individual problem. It seems desirable to 
free as much of both right and left ventricles as ean be done with safety, 
and particularly to free the apex of the heart. which is usually adherent 
to the diaphragm. It is advisable to give the heart periods of rest during 
the operation. Frequently the action of the heart becomes irregular and 
rest of a minute or two will allow it to resume its normal pace. If the 
patient is in poor physical condition, and frequently such patients are, 
especially if the nature of their illness has been long unrecognized, and 
the dissection is time-consuming, it may be advisable to do the operation 
in stages as was necessary in one of our cases. It may even be advisable, 
at a subsequent time, to decorticate the right side of the heart through 
an incision to the right of the sternum similar to the one previously de- 
scribed on the left side. 

Little suture material is needed in this operation except for control 
of hemorrhage in the flap and during the closure. In one of our eases 
we used silk and in the other cotton. In both instances the operative 
field was lightly dusted with sulfanilamide powder. Whether or not this 
is advisable is questionable since the use of this powder in operative 
wounds elsewhere undoubtedly increases the amount of serum. 

Cole advises draining the pericardial area by use of a small rubber 
drain in the upper or lower end of the incision. Postoperative aspira- 
tion, if necessary, would seem advisable rather than drainage as a pro- 
cedure less likely to result in infection. One of our patients was 
aspirated, the other was not; neither was drained. It apparently is 
an infrequent occurrence for cardiac embarrassment to result from 
tamponade after pericardiectomy because the fluid is no longer encased 
in a nonelastic sac but can diffuse into the tissues of the chest wall and 
usually into the mediastinum. 
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Postoperatively.—These patients are usually benefited by inhalations 


of oxygen—by tent, mask, or catheter—by the use of morphine and 


sedatives, and by methods that were of value preoperatively, such as 
limitation of fluids and salt, and by aspiration of fluid from serous 
cavities. 

CASE REPORTS 


Case 1 (Queen’s Hospital No. 155811).—A Caucasian man, aged 41 years, was 
admitted Mareh 31, 1942, and discharged April 16, 1942. About one and one-half 
years before admission to the hospital he began noticing a sense of fullmess and 
flushing of the face, neck, and head, especially after eating, leaning over, or when 
lifting up objects. He developed shortness of breath when running upstairs and 
indulging in other exercises, but this had never been marked. He perspired more 
than he did formerly and had noticed swelling of the ankles, especially the right 


Fig. 3 (Case 1).—Exposure of pericardium showing ease of removal of calcified peri- 
cardium when unattached to the epicardium. 


one, for the past four months. The left one was swollen also, but not as much as the 
right. There had been increasing leg varicosities for a longer period. Past history 
was essentially negative except for an illness of serious consequence in 1937. He 
was told, in 1915, that he should give up swimming because he had some trouble with 
his heart. He did not, however, cut down on physical activity and suffered no ap- 
parent ill effects. In January, 1937, a coral cut on the right foot became infected 
and lymphangitis and inguinal adenitis quickly developed with associated fever and 
malaise. Soon after this he developed what appears to have been a metastatic in- 
fectious arthritis involving the right wrist and phalangeal joint of the middle finger 
of the left hand. There has been permanent deformity of these joints since. The 
patient remembers that he had to sit up for a few nights during the illness because 
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of suffocation on lying down. The entire episode lasted about four months. There 
was a positive family history of tuberculosis. One brother was treated in a sana- 
torium after he reached adult life. Contact with this brother was infrequent. 
For the past six months the patient had noticed some distention of the abdomen, 
His weight had increased ten pounds but his friends remarked that his face was thin. 
There was slight distress in the cardiac area but he had never had pain of any 
severity. The last four or five years when his bed came up close to the wall he 
noticed that it bumped against the wall with each heart beat, making him think 
that he must have very strong cardiac pulsations. For the past few months he had 
been extremely tired and had not been able to do his daily tasks. He found that he 
rode where he formerly walked. He also complained of loss of sexual desire. 


Fig. 4 (Case 2).—Pericardium and epicardium densely united to one another making 
removal a slow, tedious, and dangerous procedure. 


Examination showed congestion of tle face when lying down and pulsation of the 
jugular veins. There was slight cyanosis of lips and nail beds. The veins in the 
arms were prominent and there were rather marked varicosities in both legs. There 
was edema in both ankles, especially the right. The abdomen was distended and all 
signs of fluid were present. The liver was palpable four fingerbreadths below the 
right costal margin, and somewhat nodular. The pulse was regular and no paradox- 
ical tendency was noted. Rectal examination was negative. Blood pressure was 
116/70. Heart examination showed the point of maximum impulse just outside of 
the midclavicular line. Apex beat was somewhat increased in force but sharply 
circumscribed. A split second sound was heard at the apex (confirmed by stetho- 
gram). On fluoroscopy the heart was not enlarged and the amplitude of pulsation 
was diminished. X-ray of the chest showed large hilar shadows with calcified areas 
and a small bilateral pleural effusion. The pericardium was calcified practically 
in its entirety. This was especially well seen in the lateral and oblique positions, 
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Electrocardiogram showed small QRS complex in three standard leads. T waves were 
of low amplitude throughout, being flat in the first lead and inverted in Leads IT and 
Ill. Urine was negative, red cell count 3.95 million, white cell count 8,800, poly- 
morphonuclears 49 per cent, small lymphocytes 40 per cent, monocytes 8 per cent, 
eosinophiles 5 per cent. Ieterus index was 25, van den Bergh delayed direct reaction 
16.6 mg. per 1000 ¢.c. of serum, Weltmann coagulation test, coagulation 1, 6 tubes 
normal, Sedimentation rate was 5.5 per cent; plasma protein 4.55 Gm. per 100 e.e. 
of blood; direct venous pressure on March 11, 1942, right arm 26 em., left arm 22 
em., right leg 18 ¢m., left leg 28 ¢m. On April 1, 1942, 1200 ¢.c. of straw-colored 
fluid was aspirated from the abdomen, Culture was sterile. On April 2, 1942, the 


patient was given 500 cc. of plasma with 100 ¢.c. saline solution. 


Fig. 5.—Autopsy specimen showing reaction about heart following pericarditis 
complicating influenza, It is easy to see how such a reaction might be followed by 
constrictive pericarditis. 

Operation.—Operation was done April 3, 1942, with cyclopropane anesthesia, 
differential pressure. The head of the table was raised to an angle of 30 degrees. 
An incision over the front of the chest was made as shown in Fig. 2. The attach- 
ments of the pectoralis major muscle were freed and reflected. The third, fourth, 
fifth, and sixth costal cartilages with the perichondrium were removed, and portions 
of the fourth and fifth ribs were resected subperiosteally. The left pleura was care- 
fully wiped back to the region of the left phrenic nerve. The mammary vessels were 
ligated and divided at the upper and lower margins of the exposure. This gave an 
excellent view of the calcified pericardium. It gave the appearance of a large china 
egg deposited behind the sternum. No cardiac pulsation was visible and as far as 
could be determined the entire pericardium had become calcified except the outer 
layer which was quite thin but tough and fibrous. The underlying caleium was 
easily broken through and consisted of two very thin layers. In no place was it 
attached to the epicardium. It shelled off with almost as much ease as one might 
experience in peeling an onion. The underlying heart looked normal and protruded 
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out through the undecked area as though being released from considerable com- 
pression. The left ventricle was freed first. The anterior descending branch of the 
left coronary artery was easily identified and protected. The left auricle and the 
region of the conus arteriosus were freed without difficulty as were the apex of the 
heart and the right ventricle and auricle as far as could be reached beneath the 
sternum. During the operation some irregularity of heart action occurred but not 
to a significant degree, probably because the heart itself was handled very little. 
A small opening was made in the left pleura. This was covered with a moist pad 
and no effort was made to close it. Sufficient positive pressure in the anesthetic 
system was used to prevent cardiorespiratory embarrassment. The bleeding points 


were carefully ligated. The operative field was lightly dusted with sulfanilamide 


powder and the incision was closed tight. Interrupted silk was used throughout. 


Fig. 6 (Case 1).—Roentgenogram of chest showing calcified left hilum gland, con- 
gestion of both hila and bases, and a small puddle of fluid in the costophrenic sulcus 
bilateral. Heart shadow is normal size. 


Postoperative Course.—The patient was given nasal oxygen and morphine, gr. \%, 
as needed. He was given one intravenous injection of 500 ¢.c. of 5 per cent glucose 
in lactate Ringer’s solution. On the third postoperative day a friction rub was 
heard in the left axilla, and on the fifth postoperative day 1500 ¢.c. of serosan- 
guineous fluid was aspirated from the left chest followed by air replacement. On 
the twelfth postoperative day the venous pressure in the right arm was 12.5 em. 
and in the left 11.5 em. The patient made a good recovery and was discharged from 
the hospital on the thirteenth postoperative day. 

One year after the operation the patient stated that us far as he could tell, he 
felt practically well. Slight congestion of the neck and face appeared when he 
lay down. Varicosities of the legs were present although much less marked than 
formerly. Slight ankle edema appeared at the end of the day. Liver was palpable 
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about two fingerbreadths below the right costal margin. Venous pressures were 14 
em, Electrocardiogram showed little change from the previous tracing. 


Case 2.—A Filipino girl, aged 9 years, was admitted to Leahi Hospital, March 
22, 1959. She had always been emaciated and sickly. She had pneumonia at the 
age of 18 months and was hospitalized for three months at the age of 7 years with 
a diagnosis of malnutrition. In January, 1939, she had been admitted to Aiea Hospi- 


tal with the diagnosis of pneumonia. 


Fig. 7 (Case 1).—Oblique view of chest showing calcification of pericardium. 


Examination revealed an emaciated, poorly developed girl. The jugular veins 
were prominent and pulsated. There was dullness on percussion and absence of 
breath sounds over the lower part of both chests. The abdomen was prominent and 
the liver edge was palpable three fingerbreadths below the costal margin. The 
spleen was not palpable. Blood pressure on admission was 78 systolic and 60 di- 
astolic. The Mantoux test was negative on second strength purified protein deriva- 
tive and up through 1.0 mg. of old tuberculin. Eagle and Kahn tests were negative. 
Serum protein was 7.1 mg. per cent, blood sugar 93 mg. per cent, blood cholesterol 
158.9 mg. per cent, nonprotein nitrogen 28 mg. per cent, and urine negative. 

X-ray of the chest on admission showed more bilateral pleural fluid on right 
side than on the left. The cardiac outline at the time was obscured but later studies 
after thoracentesis showed it not to be enlarged. No calcification of the pericardium 
could be seen. Fluoroscopic studies showed very little cardiac pulsation. Venous 
pressure averaged around 380 em. of water. Electrocardiogram showed right axis 


deviation. 
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Between the time of admission, March 22, 1939, and July 29, 1942, at which 
time the first stage pericardiectomy was done, the right chest was tapped eight times 
and 3300 ¢.c. of fluid were removed; the left chest was tapped three times with 475 
ce. of fluid, and the abdomen five times with 30,075 ¢.c. of fluid removed. In ad- 
dition to removal of fluid by aspiration the patient was given theophylline and 


Fig. 8 (Case 1).—Portions of calcium removed at operation. 
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Fig. 9 (Case 1).—The incision. 
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salyrgan, 1 ¢.c, intravenously, about two or three times a week. She was also given 
enseals of ammonium chloride, 15 gr. daily. Response to these drugs was good as 


noted by the increase in urinary output but as was to be expected the effects were 


temporary. 


Fig. 10 (Case 2).—Normal sized heart with bilateral pleural fluid. Hydropneumo- 
a thorax on the right side. 


Fig. 11 (Case 2).—The patient and incision. 
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Operation.—The first stage was done July 29, 1942, under cyclopropane anesthesia. 
The incision and exposure of the pericardium parallel that described in Case 1. 
The pericardium was greatly thickened and densely adherent to the heart, there being 
no line of cleavage in most places between the peri- and epicardium. (See Fig. 4.) 
Over the left ventricle a pocket containing 5 or 6 ounces of straw-colored fluid was 
encountered lying between the peri- and epicardium. This gave a starting point for 
subsequent dissection. The apex of the heart was found densely adherent to the cen- 
tral part of the diaphragm by a broad adhesion. This was resected. No calcium was 
encountered during the operation. A considerable amount of thickened pericardium 
overlying the right and left ventricles was removed but not as much as was needed to 
free the myocardium adequately. Operation was discontinued because it was felt that 
we were dealing with a poor operative risk and it seemed advisable to divide the 
operation into stages. 

Following the first operation there was some clinical improvement but this was 
not marked. The patient seemed less cyanotic, the veins in the neck were perhaps 
less prominent. The abdomen was tapped on Aug. 26, 1942, and 4500 ¢.c. of fluid 
were removed. 

The second stage of the operation was done on Sept. 9, 1942. The previous in- 
cision was opened, the second rib was resected and the third and fourth removed 
farther back to give better exposure. The operation consisted largely of removing 
the thickened epicardium which had been left at the previous time. This was carried 
out particularly over the right and left ventricles and to some extent in the region 
of the auricles. The undecked muscle expanded significantly, giving much freer 
heart action in systole and diastole. It was felt that a very definite and marked re- 
lease of the heart from its tightly constricting envelope had been accomplished. The 
pulse pressure during the operation increased from 20 to 40 mm. of mereury. 

Postoperative Course.—The patient made a good recovery, On the fourth post- 
operative day the precordial area became prominent and 100 ¢.c. of bloody fluid were 
aspirated. Following the second operation the patient made considerable clinical 
improvement but the results, in August, 1942, did not come up to expectations. The 
right chest was aspirated on Nov. 4, 1942, and 200 ¢.c. of fluid removed, and 75 ¢.c. 
again on March 20, 1943. The abdomen was aspirated three times: on Oct. 7, 1942, 
3450 ¢.c. were removed, on Jan. 16, 1943, 4200 e.c., and on March 24, 1948, 5300 ec. 

The venous pressure remained elevated although the blood pressure returned to nor- 
mal limits. Whether the lack of more improvement was due to permanent fibrous 
changes in the organs outside the heart or whether the heart and great vessels needed 
further release from constriction is an open question. It is probable that a third 
operative effort should be made by an approach to the right of the sternum unless 
more improvement takes place within a few months. 


SUMMARY 


A review of the pathologic physiology, the diagnosis and surgical 
treatment of constrictive pericarditis, and a report of two cases treated 
surgically is presented. 


In concluding this discussion of chronie constrictive pericarditis, we 
wish to emphasize the cardinal findings in this disease. The heart is 
normal in size, or only moderately enlarged; it is in a fixed position; 
little or no evidence of pulsation can be elicited by physica! or flu- 
oroscopie examination; the peripheral veins are prominent, particularly 
the external jugulars; the venous pressure is high and the systolie blood 
pressure and pulse pressure are low. The liver is enlarged and generally 
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associated with abdominal ascites; there may be fluid in the pleural 
spaces, and edema of the lower extremities. The signs of passive con- 
gestion of the lungs are conspicuous by their absence. 

It has not been our purpose in writing this article to attempt to present 
anything new, for this has not been done. Rather it has been our aim, 
as stated in the beginning, to help stimulate interest in this subject in 
faraway places where such conditions do exist and where such indi- 
viduals cannot avail themselves of the diagnostic and surgical skill of 
the large medical centers. 
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RECURRENT POSTOPERATIVE ATELECTASIS 
REPORT OF A CASE 


Howarp T. THompson, M.D., Rocuester, N. Y. 


(From the University of Rochester School of Medicine and Dentistry, 
Department of Surgery) 


Nee of recurrent postoperative atelectasis have been reported by 
Scott and Joelson,' by Farris,? and by Apfelbach and Carter.’ 
Their cases occurred at operations two and one-half, two and eight 
months apart, respectively. The first two occurred following abdom- 
inal operations and the last following a two-stage Torek procedure. 
We wish to report this case of recurrent postoperative atelectasis oc- 
curring in a 57-year-old woman who underwent two breast operations 
in six days, both of which were followed by atelectasis on the right side. 

CASE Report.—Mrs. L.G., a 57-year-old widow, was admitted to the surgical 
service of the Rochester Municipal and Strong Memorial Hospitals on Feb, 23, 
1943, with the chief complaint of having had a lump in her left breast for one 
month. She complained of a burning type of pain in her breast and had lost 
about seventeen pounds in weight in the last few months. She had noted no 
enlargement of her breast or bleeding from the nipple. Past history was inter- 
esting in that she had had four operations in this hospital. In 1933 she had a 
gastrojejunostomy for duodenal uleer under avertin and gas-oxygen on April 4; 
on August 26, she had a right lobectomy of her thyroid for toxic nodular goiter 
under gas-oxygen-ether; and on November 19, had a dilatation and curettage, 
amputation of the cervix, and radical eure of cystocele and rectocele under ether. 
On Feb. 7, 1935, she had a dilatation and curettage for cervical stenosis under gas- 
oxygen. All these procedures were weli tolerated without postoperative sequelae. 

At the time of these procedures she had had no cardiorespiratory symptoms. 
With the present admission she had a history of exertional dyspnea, swelling of 
her ankles, and two pillow orthopnea of one to two years’ duration. She had not 
taken digitalis for five years which she started in 1935 because of symptoms of 
angina pectoris and evidence of mild decompensation. 

General physical examination revealed a well-developed well-nourished 
57-year-old white woman in no acute distress. The heart was enlarged to the 
right and left. There were no thrusts or thrills. Sounds were regular, of poor 
quality without murmurs. Pulses were equal without deficit. Lungs were clear 
to percussion and auscultation. Extremities showed slight pitting edema. Vessels 
showed moderate arteriosclerosis. In the outer upper quadrant of the left breast 
there was a rounded firm mass, freely movable, about the size of a cherry (2 by 
2 em.). There was no retraction of the skin. No axillary or supraclavicular 
glands were palpable. No masses were noted in the right breast. The abdomen 
was soft and no masses were felt. The liver edge was not palpable. Pelvie ex- 
amination revealed a healthy amputated stump and a two degree retroversion of 


the uterus. Numerous telangiectases were present over the body. 
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X-ray examination of the chest revealed slight left ventricular hypertrophy, 
a tortuous aorta, clear costophrenic angles, and essentially normal lung fields. 
There was no evidence of metastasis. Laboratory findings: white blood cell 
count, 7,400; hemoglobin, 14.8 Gm.; urine, negative; Wassermann, negative. 

On Feb. 24, 1943, the patient was taken to the operating room and biopsy of 
the nodule of the left breast carried out under gas-oxygen-ether anesthesia. Dura- 
tion of the anesthesia was fifty minutes in all. Operating time was ten minutes. 
Preoperative medication was .010 morphine sulfate and .0003 atropine sulfate. 
Frozen sections were not definite and it was decided to close the wound and wait 
a few days for further study of the sections. The patient was sent to the re- 
covery room where specially trained nurses are in charge of the patients until 
they respond and are returned to the divisions. The patient responded and was 
returned to her division. The nurse reported her condition satisfactory at 12:15 
pM. At 1:15 P.M. the patient showed diffuse cyanosis and failed to respond. 
Respirations were slow and shallow. Examination revealed the trachea to be 
shifted to the right. Breath sounds were depressed at the right base with some 
sticky inspiratory rales. Percussion of the chest revealed the mediastinum to be 
shifted to the right. Breath sounds were normal on the left. A diagnosis of 
acute atelectasis on the right was made. Preparations were made for immediate 
bronchoscopy. Oxygen was given because the interval before this was carried out 
with some decrease in her cyanosis. 

Bronchoscopy was carried out using a No. 7 Israel scope and the bedside tech- 
nique as advocated by Tucker, referred to by Lell.5 Several large plugs of mucus 
were removed from the trachea and the right main bronchus. The mucosa ap- 
peared edematous. The patient’s cyanosis disappeared almost immediately, Breath 
sounds were evident on the right side by auscultation and the trachea shifted 
back to the midline. The patient responded well and her only complaint was a 
slight sore throat. She was started on sulfadiazine by hypodermoclysis prophy- 
lactically. Her temperature that afternoon at 4 P.M. was 37.8° C. by mouth and 
from then on never rose above 37.5° C. Her convalescence from this experience was 
uneventful. At no time did she develop any cough or sputum. 

Pathologic report was returned, papillary cystadenocarcinoma of the breast. 
Radical mastectomy was indicated and on March 1, 1948, the fifth postoperative 
day, this was carried out under gas-oxygen-ether. Operating time was two hours. 
Anesthesia time was two hours and thirty-five minutes. Preparation medication 
consisted of .016 morphine sulfate and .0003 atropine sulfate. Because of our 
previous experience with this patient, intratracheal anesthesia was used and sue- 
tion of the trachea carried out for the final twenty minutes of the operation, the 
upper respiratory tract and trachea being cleaned of all mucus. Operation was 
completed at 11:10 A.M. She was sent to the recovery room, At 11:50 A.M. the 
patient became diffusely cyanotic and had depression of respirations to 8 per 
minute, Examination revealed essentially the same findings as followed the first 
operation. The trachea was shifted to the right. Breath sounds were depressed 
on the right side and there was mediastinal shift to the right. She was given 
intravenous coramine and bronchoscopy was carried out. This time the right 
middle and right lower lobe bronchi were found to be occluded by mucus plugs 
and these were sucked out. The mucosa appeared red and edematous but the 
trachea was clear. The patient responded immediately and her cyanosis disap- 
peared. Breath sounds were well heard at the right base. 

The patient was not started on prophylactic sulfonamide therapy this time. 
The day following her operation she had a temperature elevation to 38.2° C. 
There was some depression of breath sounds at the right base and a few sticky 
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inspiratory rales were present. A diagnosis of residual peripheral atelectasis was 
made. Sulfadiazine therapy was started. Temperature elevations continued for 
the next two days to 38.0° C., but she had no cough or expectoration. The re- 
mainder of her postoperative course was essentially uneventful. She was dis- 
charged home on the sixteenth postoperative day. No x-ray examination of the 
chest was done after the first acute atelectasis. Two days after her second 
atelectasis a roentgenogram revealed no evidence of a pneumonic or atelectasis 
process in the lung fields. 
DISCUSSION 


The possibilities of the cause of atelectasis in this patient who ten 
years before had undergone general anesthesia three times, and eight 
years before once, three of these being major procedures, are manifold. 
With her present operation this patient now a cardiac, Class III, and 
with evidence of mild failure might well fit into that class suggested 
by the vasomotor theory. This theory suggests the possibility of dila- 
tation and stasis in the blood vessels producing obstruction by the 
outpouring of secretions. The importance of obstructing bronchial 
secretions was first stressed by Elliott and Dingley'® and emphasized 
by Jackson and Lee.'' The mucous membranes in this case were 
edematous and the patient at no time had retched or vomited. There 
were definite plugs which were occluding the bronchi and which were 
aspirated at the time of bronchoscopy. The patient had received .0003 
Gm. of atropine preoperatively both times and the possibility of this 
drying up the secretions into tenacious mucus plugs must be considered. 
We believe that .0003 Gm. of atropine is the minimal amount a patient 
should receive preoperatively who is going to have a general inhalation 
anesthesia. This vasomotor theory is mentioned by Mousel,* who later 
states that he believes most postoperative atelectasis is caused by an 
actual plugging of the bronchus, tenacious mucus secretion which has 
collected in the tracheobronchial tree during anesthesia, by tenacious 
mucopurulent material present preoperatively, or by mucus, blood, or 
vomitus which has been aspirated into the bronchus either during or 
immediately following the anesthesia. We believe that this patient 
might well fit into the first group. 


10 


William Lell® mentions as one of his six modus operandi of post- 
operative atelectasis ‘‘the too frequent improper and often unnecessary 
use of intratracheal anesthesia.’’ He believes that the presence of a 
large catheter in the glottis of the larynx prevents the vocal cords 
from approximating and secretions can thus be readily aspirated into 
the tracheobronchial tree. We did not use it in the first operation. 
In the second it was used in order that the tracheobronchial tree might 
be thoroughly aspirated postoperatively. While it might have been a 
contributing cause to atelectasis in the second operation, this experi- 
ence does bring out an important point, namely, thai even after twenty 
minutes of assiduous suction by a trained anesthetist, a catheter suc- 
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tion cannot be effective beyond the bifurcation of the trachea. This 
was confirmed at bronchoscopy when the trachea was found to be clear 


but there were two plugs occluding the right lower and middle lobe 
bronchus. 


The suddenness with which these attacks of atelectasis occurred fol- 


lowing operation is interesting. Zukschwerdt and Lezius® state that — 
postoperative massive collapse of the lung never appears before the 
second or after the fifth postoperative day. These cases of proved 
postoperative massive collapse following within three and one-half 
hours and forty minutes, postoperatively, are contrary to this broad 
statement as well as cases reported by Gius,’ and the extremes stated 
by Adams,* who says that it characteristically makes its appearance 
twenty-four to seventy-two hours following surgery, but may develop 
as late as seven to ten days postoperatively. These instances are be- 
lieved to have occurred in the shortest time interval postoperatively 
yet reported. 

Thomas and his co-workers’ in a discussion on massive collapse of 
the lung as a complication of surgical procedures mentions as the first 
important point, postoperatively, the bandaging of the patient. Fol- 
lowing the first operation the patient had only a local dry sterile dress- 
ing applied to the biopsy wound. There was no restriction to move- 
ment of the chest or abdomen by bandaging. After radical mastectomy 
a large compression bandage was applied to the chest to prevent fluid 
exudation into the dead space formed by removal of the breast. This 
did restrict motion of the chest, whieh in a female predominately a 
costal breather is an important factor. While a factor in the second : 
instance it was not present in the first attack. - 


SUMMARY 


1. A case of recurrent atelectasis is reported following biopsy of the 
left breast and five days later radical removal of the left breast. 

2. Both instances occurred on the right side; the first involving the 
right lower lobe and the second the right lower and right middle lobe. 

3. Mild cardiac failure seems to be the only condition present in both 
instanees. Its connection with the vasomotor theory is discussed. 

4. The time intervals between the operations and the occurrence we 
believe are the shortest ones yet reported postoperatively. 

The operations were performed by Dr. Robert Sewell, Resident in Surgery, at the 
Strong Memorial and Rochester Municiral Hospitals. Bronchoscopies were carried 
out by Dr. Keith Tarrer, Resident in Otorhinolaryngology, at the Strong Memorial 
and Rochester Municipal Hospitals. 
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THE TREATMENT OF ABSCESS OF THE THYROID GLAND 
CAUSING TRACHEAL OBSTRUCTION 


H. Prioteav, M.D., F.A.C.S., CHARLESTON, S.C. 
(From the Department of Surgery, Medical College of the State of South Carolina) 


BSCESS of the tyroid gland probably occurs more often than is 
indicated by the few cases reported in the literature. Tracheal ob- 
struction is present in nearly all of the reported cases, an incidence 
higher than likely generally obtains. Abscess formation more com- 
monly takes place in a diseased gland, particularly of the nodular type, 
the degenerated contents of a nodule being a favorable medium for 
bacterial growth. On the other hand, abscess may occur incident to an 
acute thyroiditis in a previously normal egland.® Infection commonly 
takes place by the blood stream, at times, but not necessarily as a result 
of a systemic infection, It may take place also by lymphatic channels 
in infections of the tonsils, larynx, or trachea.” > Except as just stated, 
the thyroid gland is seldom infected by lymphaties or by continuity 
from other cervieal structures. The inflammatory process in the af- 
fected portion of the gland causes such rapid change in shape, increase 
in size, and tension as frequently to obstruct the trachea by pressure. A 
commonly associated inflammatory edema of the larynx and trachea may 
contribute to, or alone may cause obstruction to, respiration.’ The sys- 
temic effect of the infection may be of any degree of severity depending 
upon the acuteness of the process, the type of the organism, and the 


physical characteristics of the abscess. 

The course of events is generally rapid. The combination of respira- 
tory obstruction and an acute infection makes a very ill patient. In the 
more fulminating cases a fatal outcome is prevented only by a timely 
diagnosis and proper treatment. The respiratory distress and the swell- 
ing in the neck are the commonly predominant findings. In anteriorly 
situated abscesses the overlying skin is warm and reddened. There is 
pain, induration, and fixation anteriorly and to one side of the trachea. 
In the more deeply situated abscesses there is little more than a sense 
of firmness on the affected side. Lehey calls attention to a limitation of 
the elevation of the chin, and a depression of the chin on swallowing.* 


If the respiratory distress is not so great as to demand immediate 
operative relief, bed rest and sedation may result in such inerease in 
breathing space as to make it possible to defer the operation for a few 
hours to a few days, thus leading to general improvement in the pa- 
tient. During this period the infection tends to localize and to some ex- 
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tent to subside, thus improving the operative risk. Proper sedation and 
supportive measures are used. Sulfonamide therapy would appear to 
he indicated but its use has not been reported. Morphia should be used 
sparingly and with care due to its depressant effect upon the respiratory 
center and its benumbing effect upon the consciousness resulting in a 
lessened respiratory effort. However much this waiting period may be 
desired, it is to be emphasized that a sustained respiratory effort of more 
than minimal degree is an absolute indication for a tracheotomy.’ Fail- 
ure to provide the patient with this means of relief will inevitably re- 
sult in complete exhaustion, and only finally a rapidly developing cyan- 
osis which is generally a sign of impending death. 

Whether immediate or somewhat deferred, operation is indicated’ * ° 
for the relief of the respiratory obstruction, and drainage of the abscess 
to relieve the systemic infection and to prevent spread particularly into 
the mediastinum or perforation into the trachea. ‘ 

The anesthesia of choice is the local infiltration of procaine.  Inhala- 
tion anesthesia can not be administered safely or effectively through a 
narrowed and irritable air passage. Reetal or intravenous administra- 
tion of the anesthetic agent is inadvisable because general anesthesia by 
any route deprives the patient of the conscious effort which is so impor- 
tant for obtaining adequate oxygenation in the presence of a narrowed 
airway. The use of an intratracheal catheter is to be avoided except 
with preliminary exposure of the trachea, since its introduction may be 
accompanied by such difficulty as to precipitate a complete obstruction 
to respiration. Also in such cases the trachea is particularly susceptible 
to damage as indicated by the report of cases in which it has been per- 
forated by the abscess.2.** In these eases, cessation of respiration, 
whatever its cause, demands an immediate tracheotomy.'’ This must be 
performed under difficult conditions which add to the danger and de- 
crease its effectiveness. 

For operation the patient must be placed in a position which will af- 
ford him the greatest ease in breathing. This is generally an awkward 
position for the surgeon. The usual thyroid approach is made by a low 
collar incision with the formation of skin platysmal flaps. The pre- 
thyroid muscles, if not involved in the abscess wall, are divided in the 
midline and then transversely as indicated. Gentle manipulation and 
avoidance of pressure upon the trachea is of the utmost importance to 
avoid further obstruction to the respiration. The abscess is drained if 
it is readily accessible, otherwise the trachea is first exposed to permit 
a safe and quick tracheotomy, should it become necessary. Location 
and drainage of the abscess is then in order; excision of some of the in- 
fected glandular tissue is often advisable. This generally relieves the 
respiratory obstruction. However, as in one case reported here, tracheot- 
omy may still be necessary on account of edema of the larynx. In all 
cases a portion of the trachea should be exposed in case a tracheotomy 
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should become necessary after operation. The wound is loosely closed 
with adequate provision made for drainage. 

When abscess of the thyroid gland is treated in this manner, the result 
is generally a subsidence of the infection and a return to a normal thy- 
roid balance. 


CASE 1 (No, R 29563).—B. B., a single white woman, 73 years of age, was first 
seen, Noy. 8, 1958, at her residence where the rasping, stertorous breathing could be 
heard upon opening the front door. Her general health had been good until two 
weeks previously when she first noticed the sudden appearance of a swelling in her 
neck. Since then she had been conscious of pressure upon the trachea, and had had 
a coughing spell every morning. The coughing spells had increased in severity 
until on the morning of examination she was unable to breathe except with great 
difficulty. She was conscious and composed, but apprehensive. She was moderately 
exhausted but not cyanotic. The pulse rate was 120, its volume fair, and its rhythm 
somewhat irregular. There was a firm fixed swelling above the sternal notch and 
to the right. A diagnosis was made of nodular goiter which had undergone some 
internal change causing tracheal obstruction. The urgent need of a tracheotomy 
was recognized but rather than immediately attempt a difficult procedure under 
adverse conditions, she was given 14 gr. of morphia and taken by ambulance directly 
to the operating room. Novocain was infiltrated locally. A low collar incision was 
made through the skin and platysma, and flaps were reflected. The prethyroid 
muscles were divided in the midline. An incision was then made through the over- 
lving thyroid tissue to the trachea, which was displaced posteriorly and to the left, 
so as to be prepared for a hasty but safe tracheotomy. Mostly by digital manipula- 
tion, several large pieces of thyroid tissue were removed from the right side. The 
tissue was degenerated and suggested carcinoma. Thick pus exuded from several 
pockets. A limited examination of the partially exposed left lobe revealed some 
nodular enlargement. At this time breathing was much easier. Gauze was placed 
loosely in the cavity left by the removal of the thyroid tissue. The wound was 
partially closed, leaving adequate space for drainage. A culture of the pus was 
positive for a ‘*pleomorphic gram-negative bacillus nonpathogenic.’’ The pathologic 
examination showed a nodular goiter with follicles of both the distended and hyper- 
plastic types. There were areas of cystic degeneration, necrosis, and scarring. One 
large area of necrosis showed suppuration at the periphery. 

Soon after the patient returned to the ward the obstruction to breathing in- 
creased, The patient could not be aroused and a slight facial asymmetry suggested 
a cerebrovascular accident. Tracheotomy was decided upon and was performed 
with ease, through the exposed portion of the trachea, two hours after the original 
operation. Rapid improvement followed. Twenty-four hours later the larynx was 
seen to be clear and the vocal cords to move well, so the tracheotomy tube was 
removed and a gauze strip placed against the tracheal opening. Five days later the 
patient left the hospital with the tracheotomy opening closed and the neck wound 
discharging seropurulent material. The convalescence was uneventful and recovery 
was rapid. 

On examination, Aug. 17, 1989, the wound was nicely healed. There was no 
palpable thyroid tissue. She had gained weight and her appearance was that of a 
normal thyroid balance; the only symptom was a slight unproductive cough. Three 
years after operation she has had no further trouble, except for an occasional irrita- 


tive cough. 


CASE 2 (No. R 115034).—R. D., a Negro woman, 80 years of age, was first ex- 
amined Feb. 1, 1941. Two weeks previously she first became conscious of a swelling 
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in her neck. Since then she had experienced increasing difficulty in breathing, and 
later in swallowing. She was calm but having considerable difficulty in breathing. 
There was a firm, fixed tumor to the left of the trachea engaging the superior 
strait. Her temperature was 99.6° F., pulse 110, and blood pressure 160/96. The 
vocal cords could not be seen due to displacement and edema of the larynx. X-ray 
examination showed a dense irregular shadow behind the upper portion of the 
sternum displacing the trachea considerably to the right and also enlarged peri- 
bronchial lymph nodes. The white blood cell count was 9,100 with polymorphonu- 
clears, 73 per cent. A diagnosis was made of nodular goiter undergoing some change 
with resultant pressure upon the trachea. Upon bed rest and mild sedation the 
breathing became much easier so operation was deferred to obtain improvement in 
the general condition of the patient. 

Operation was performed Feb. 7, 1941. Under novocain infiltration a collar 
incision was made through the skin and platysma. Flaps were reflected. The 
prethyroid muscles were divided in the midline and then transversely on both sides. 
Dissection was next carried down to the trachea, which was exposed with difficulty 
due to its displacement and the overlying gland. The left lobe presented a firm 
mass which it was decided to remove. The superior attachments to the larynx were 
severed and while attempting to free it from the trachea, to which it was densely 
adherent, a quantity of pus escaped. The opening was enlarged and a thick walled 
cavity was encountered. This was emptied and was found to occupy the lower two- 
thirds of the left lobe which was resected almost completely. Limited ex- 
posure of the right lobe revealed only little enlargement. Hemostasis and closure 
were effected with cotton. A rubber tissue drain was placed to the left of the 
trachea. The airway was adequate throughout the operation. The convalescence was 
uneventful except for a purulent discharge from the wound. The patient was dis- 
charged from the hospital seventeen days after operation. 

A culture of the pus from the abscess was positive for a nonhemolytic strep- 
tococcus. The pathologic report showed a cystic structure 744 by 5 by 2 cm, The 
inner lining consisted of suppurative inflammatory tissue; the wall was thick and 
fibrous. An attached piece of thyroid gland was hyperplastic in places. In some 
areas there was cystic distention of the acini. 

A few months after the operation and during the subsequent year there appeared 
suppurative tuberculous lymph nodes in the left posterolateral superior cervical 
region. Excision was performed on three occasions. Reexamination of the thyroid 
tissue removed at operation showed no evidence of tuberculosis. On April 17, 1942, 
fourteen months after operation, there was no palpable thyroid gland. She had 
gained weight and appeared to have a normal thyroid balance. 


COMMENT 


The two cases reported are both in elderly women with only two weeks 
of known duration of tumor in the neck. Respiratory obstruction in one 
necessitated immediate operation, in the other, operation could be de- 
ferred. In neither case was there but mild systemic infection. In both 
cases suppurative processes were found in glands previously diseased. 
In both cases the result of treatment has been satisfactory. 


SUMMARY 


1. Abscess of the thyroid gland is commonly productive of tracheal 
obstruction. 

2. Early recognition with treatment by operative drainage is indi- 
eated and generally results in a cure. 
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3. Tracheotomy should be performed in case of sustained respiratory 


obstruction, 


4. Two cases are reported. 
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IMPRESSION TECHNIQUE FOR RECONSTRUCTION OF 
LARGE SKULL DEFECTS 


E. S. Gurpg1an, M.D., J. E. Wepstrrer, M.D., anp 
J. CHAIGNON Brown, D.D.S., Derrorr, Micu. 
(From the Department of Surgery, Wayne University College of Medicine, and Grace 
Hospital, Detroit) 


HE need occasionally arises for reconstructing defects of the skull 
which are unusually large and asymmetrical. When an inanimate 
transplant is used, it may be prepared to fit the defect accurately prior 
to operative repair. In the following few paragraphs we wish to de- 
seribe a method for repair of large skull defects with plexiglass 
(methylmethacrylate ). 
TECHNIQUE 


It is advantageous to secure a model of the patient’s entire skull. 
This is particularly true if the defect extends into the temporofronto- 
orbital region. The model must include this area completely. The 
model of the entire skull may be obtained as follows. The patient’s 
head is shaved and the sealp is lubricated with vaseline. A metal rim 
is applied to the base of the skull to which is attached a cardboard 
similar to a hat rim and about as wide. Indelible pencil marks are used 
to outline the defect by marking the sealp along the border of the defect. 
With a brush, a first layer of snow-white impression plaster No. 1 is 
applied to the head. When this is partially set, a well-dampened piece 
of gauze or cheesecloth is placed over the entire area to serve as a binder 
for the plaster. The purpose of the first application of a thin layer of 
plaster is to be assured that the unsupported tissue of the defect is not 
displaced by the second and heavier layer of plaster. A second heavy 
layer of plaster may then be applied, and when this ‘s set, the impres- 
sion is removed and a negative of the skull and its defect are thus ob- 
tained. 

A positive may then be prepared by pouring artificial dental stone into 
the negative impression. Usually there is sufficient vaseline in the nega- 
tive to permit the removal of the positive with ease. The positive 
should be placed on a suitable base in order to avoid injuries to its edges 
or to the defect border. The anatomic markings of the ear and ciliary 
arches should be present on the final mold. This master model is used 
instead of the patient for reconstructing the artificial graft with ae- 
curacy and convenience. 

Particularly in large defects, templates may be used to obtain sym- 
metrical building-up of the defect. A template in the horizontal and 
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in the vertical position, cut out of cardboard and fitting the normal 
side, may then be placed on the side with the defect to note the extent 
of build-up necessary for bilateral symmetry. 

The area of defect is then filled with artificial stone and the contour 
is corrected with the use of templates, adding plaster as needed to pro- 
duce a symmetry corresponding to that of the normal side. The final 
build-up represents the contour which is desired when the skin overlies 
the graft. 

The skull in the region of the build-up, in place, is lightly covered 
with vaseline. A negative impression of the area in defect with the 
build-up in place is then obtained with dental artificial stone or plaster. 
In order to compensate for the thickness of the skin, the inner surface 
of the negative may be reduced with Kerr’s No. 28 gauge green soft 
wax in two thicknesses. In places where the skin is particularly thick, 
more thicknesses of wax may be used. Krom this corrected impression 
a positive model is prepared which represents the skull without over- 
lving skin and which gives the desired contour for the graft. This posi- 
tive may be made using dental stone. Plexiglass (methylmethaerylate) 
was used in this study. When plexiglass is used, an adequate amount is 
cut with a band saw. It is then gently heated with a dry flame from a 
Bunsen burner until it becomes soft and adaptable. The heated plexi- 
vlass is then adapted to the outer surface of the mold. In the process 
of the adaptation, the edges of the glass are beveled to produce an ae- 
curate fitting. Holes are drilled into the edges for the purpose of fixing 
the graft into position by means of appropriate suture material (steel 
wire). It is somewhat easier to make a negative of the mold and then 
adapt the warm plastic to its surface. In faet, the graft may be placed 
between the positive and the negative and be fixed into position. 


CASE ReEport.—G. O., aged 21 years, was operated upon Aug. 3, 19389, at the 
Grace Hospital, for a large malignant meningioma growing in the left frontal lobe. 
The marked edema necessitated the sacrificing of the bone flap. Convalescence was 
satisfactory but the vision, which had been very poor before operation did not im- 
prove appreciably. The patient was given deep x-ray therapy in the left frontal 
lobe neighborhood. On Feb. 5, 1941, she was re-operated upon because of recurrent 
headaches and two generalized epileptic spells. At the second operation only a 
cherry-sized tumor was seen growing from the dura near the midline. The patho- 
logie report was endotheliosarcoma of the dura. The brain in the frontal region 
appeared necrotic, pale white, and contained many small holes (cheeselike). Post- 
operatively, the patient had almost daily generalized and jacksonian spells, which 
were eventually controlled with phenobarbital and dilantin. Within a month the 
spells subsided and she had only one generalized attack until March 19, 1942, when 
the skull defect was repaired. Because of the disfiguring defect of the skull and 
dizziness on stooping, it was thought advisable to repair the skull defect with 
plexiglass. The proposed transplant was prepared prior to the operation in a man- 
ner described previously (Figs. 1 and 2). Figs. 3 to 7 show the patient before and 
after repair. The transplant was sterilized by immersion in 95 per cent alcohol for 
twenty-four hours. It was washed in distilled water before use. The transplant fitted 
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the defect perfectly and no correction was necessary at the time of the operation. It 
was held in place by wire sutures. Small holes were made with the hand drill in the 
skull and in the transplant for suture. The subcutaneous tissue and the skin were 
sutured over the transplant with interrupted silk with no drainage. Within twenty- 
four hours there was a collection of serum under the skin. This was thin, brownish 
in color, and drained easily with a No, 18 needle inserted subcutaneously. A smaller 


Fig. 1.—To the left is shown a model of the skull with its defect to be repaired. 
To the right is shown a positive and negative of the area of defect after build-up. The 
plexiglass graft is held in the right hand. 


Fig. 2.—To the left is shown the piaster model of the skull with the defect elimi- 
nated by the use of the plexiglass graft. To the right is shown the positive and nega- 
tive of the area of defect after build-up. 
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Fig. 3.—Appearance of patient prior to repair of postoperative skull defect after re- 
moval of a large frontal meningioma. 


5.—The appearance of patient following repair of the skull defect with 
plexiglass graft. Figs. 1 and 2 illustrate the same case. 
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collection was drained the following day. Thereafter there was no collection of 
fluid and the wound healed by primary intention. During the ensuing ten days, 
the patient had many minor generalized convulsions in much the same manner as 
after the second operation. These were controlled with sedatives. In the following 
thirteen months there was no recurrence of these attacks and during the following 
fifteen months there were no reactive changes due to the transplant. Further dizzi- 
ness from bending down ceased to be a complaint. 


. 6 and 7.—Anteroposterior and lateral view of patient one year after repair. 


DISCUSSION 


The subject of repair of skull defects has been studied and the liter- 
ature reviewed with great care by Grant and Noreross.' Several articles 
have appeared in the literature, since 1938, on the use of inanimate 
transplants for large defects of the skull. The contributions of Geib,’ 
Lipscomb and Grover,’ Beck,‘ Venable and Stuck,® and Pudenz® dis- 
cuss the problem from the standpoint of the use of vitallium and tan- 
talum. It is suggested that the fitting of the transplant to the patient’s 
defect be done at the time of the operation, which we consider to be a 
disadvantage, particularly if the defect is asvmmetrical and possesses 
many and varied changes in symmetry. In such instanees, the pre- 
operative preparation of the transplant, be it tantalum, vitallium, or 
plastic, is preferable. Only a very small amount of readjusting should 
be necessary at the time of the operative repair of the defect. In the 
ease of the plastic that has been used in this study, such fitting can be 
done easily by exposing the transplant to dry heat on the Bunsen burner 
immediately next door to the operating room or in the operating room, 
if local anesthesia is used. 
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Plexiglass (methylmethacrylate) has been used for the construction 
of femoral head* with apparently good results. Cameron® also has used 
the material for skull defects and considers it superior to metallic trans- 
plants because the plastic transplant is transparent to x-ray and also 
because it is sturdy and retains its shape. 

The purpose of the present communication is not so much to discuss 
the merits or the disadvantages of plexiglass as a transplant material 
but more to bring out the deseribed impression technique for the pre- 
operative preparation of the transplant. It seems to us that this is a 
great advantage in extensive defects in the skull in the frontotemporo- 
orbital region. 

The management of smaller defeets of the skull by osteoperiosteal 
transplant from the patient’s skull or with rib transplant is generally 
accepted of proved value. This subject was discussed in a previous 
article in 1935.°. We have had the opportunity to use osteoperiosteal 
transplant from the outer layer of the skull on many subsequent in- 
stances with excellent results. 


CONCLUSIONS 


An impression technique for the building of inanimate transplant 
for large skull defects is described. In this case methylmethacrylate 
(plexiglass) was used and at the end of fifteen months was still in ex- 


cellent repair with no evidence of deleterious reactions to the patient. 
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CONGENITAL ATRESIA OF THE ESOPHAGUS 
THE DESCRIPTION OF AN OPERATIVE PROCEDURE 


J. Porn, Pu.D., M.D., GALveston, TEXAS 


(From the Departments of Surgery, Johns Hopkins University School of Medicine, 
and The University of Texas Medical Branch) 


ONGENITAL atresia of the esophagus occurs sufficiently infre- 
quently that few physicians see many of these anomalies. The 
surgical treatment of this condition has been most unsatisfactory, but 
it appears now that the solution of this problem is not far distant. It 
seems desirable, therefore, that any possible attack on this problem be 
reported so that the technique may be incorporated into whatever pro- 
cedure may soon prove itself. 

Some 330 cases have been reported and are included in recent re- 
views of this subject.’* A simple, practical, clinical classification of 
these anomalies was published in 1929 by Vogt.’ His classification 
is presented schematically in Fig. 1. Because of its more frequent 
occurrence, Type IIIB is of greatest surgical importance. 


DIAGNOSIS 


The diagnosis of esophageal atresia can be made during the first few 
hours of life by the recurring attacks of coughing, choking, and c¢yano- 
sis which are aggravated when fluid is given by mouth. Also, there 
will be an excessive amount of frothy spittle coming from the infant’s 
mouth. The suspicion of the presence of an esophageal anomaly is 
confirmed by x-ray study. In all types of esophageal atresia, except 
Type I, a catheter can be introdueed into the proximal segment, and 
the length of the segment demonstrated by x-ray by the distance to 
which the catheter can be inserted. Radiographically opaque fluid 
media should not be used. They contribute nothing to the diagnosis 
with the possible exception of instances of Type IIIA, and may cause 
damage by their aspiration into the bronchioles and periphery of a lung 
already involved by a varying degree of inflammation. The absence of 
gas in the gastrointestinal tract will eliminate the presence of Type IIIB 
or IIIC. The extent of pneumonitis and pneumonia preoperatively 
should be evaluated as a guide to prognosis. Satisfactory treatment is 
largely dependent upon early diagnosis before an aspiration pneu- 
monia has occurred, but sufficient time can be taken for the proper 
hydration of the patient. Both whole blood and plasma may be given 
by intramedullary transfusion. 
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TREATMENT 


Various workers have attacked the important problem of eliminating 
regurgitation from the stomach with its consequent flooding of the 
pulmonary tree. The procedures to accomplish this result were reviewed 
by Carter,® in 1941. 

In 1936, Leven,’ exteriorized the cardiae ends of the esophagus and 
stomach, intending that the resulting angulation would prevent regurgi- 
tation. In the same year, Gage and Ochsner* proposed the ligation of 
the cardiac end of the esophagus. In the discussion of this report, 
Mixter reported having ligated and divided the fistulous communiea- 
tion through a right-sided extrapleural approach, the distal esophagus 
being brought out dorsally and a tube introduced for the purpose of 
feeding. Likewise, in 1936, Heatly* attempted to eliminate regurgi- 
tation by closing the cardiac end of the stomach and performing an 
abdominal esophagostomy to drain the distal segment of the esophagus 
of two patients. One of the patients lived for 145 days. 


Fig. 1—A schematic representation of the usual clinically significant types of 
esophageal anomalies. Type J, Congenital absence of esophagus (rare). Type II, 
Blind upper and lower segments of esophagus (rare). Type III, Tracheo-esophageal 
fistulas: A, Upper segment of esophagus communicating with the trachea; lower 
segment blind (rare). B, Upper segment of esophagus blind; lower segment com- 
municating with the trachea (occurring most frequently). C, Both upper and lower 
segments of the esophagus communicating with trachea (rare). (Modified from 
Cole, W. H.: Arch. Surg. 23: 820, 1931.) 


I agree with Lanman,‘ Leven,” and many others interested in this 
problem, that the first step of the operation on tracheo-esophageal 
fistulas of Type IIIB and ITIC is a direct attack on the fistula, and if an 
immediate anastomosis cannot be effected between the upper and lower 
segments of the esophagus, the Types IIIB and IIIC are converted into 
Types II or IITA. The all-important consideration is that the esophagus 
be disconnected from the trachea to prevent regurgitation of stomach 
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contents into the trachea. Within the next three days a Witzel gas- 
trostomy should be performed in order that the infant can be fed. 
After these manipulations the proximal esophageal segment must be 
brought out to form a cervical fistula. Should the patient be free of 
other congenital anomalies and survive the three preceding operations, 
one is faced with extensive plastic operations to construct an extra- 
thoracic tube connecting the upper esophageal segment with the 
stomach.® * 7° 

Because of the relative frequency of Type IIIB, its treatment is more 
important than all of the other forms combined. Obviously, a direct 
attack on the fistula with an immediate anastomosis of the upper and 
lower segments of the esophagus is desirable and should give the best 
results once a technique will ensure success.* Ordinarily, an anastomo- 
sis can be done without extensive freeing of either the proximal or 
distal segments of the esophagus if the segments are not separated by 
more than 2 em. It should be noted, however, that the distal segment 
of the esophagus together with surrounding connective tissue can be 
liberated even to the freeing of the cardiac portion of stomach and 
esophagus at the diaphragm. Such a procedure would permit the 
cardia to be brought up above the diaphragm with a resulting relaxa- 
tion which would permit a direct end-to-end esophageal anastomosis 
where the gap between the upper and lower segments exceeds 2 em. 
In this instance a transpleural approach is required for sufficient 
exposure, 

The following procedure is outlined because it gives promise of 
eventual success. After the insertion of a No. 14 French soft rubber 
catheter into the upper segment of the esophagus, the patient is placed 
in the prone position with the right arm extended over the head. Be- 
sause of the danger of inadvertently opening the pleura with collapse 
of the lung, provision must be made to administer the anesthetic under 
pressure. During prevoius fluoroscopic examination a paper ¢lip is 
fixed over the right fifth rib posteriorly under a strip of adhesive. 
When the skin is prepared, the metal clip is removed, and its impres- 
sion on the skin marks the level of the fifth rib accurately. The in- 
cision begins at the level of the second rib, extends downward just to 
the right of the midline to the level of the fifth rib to turn laterally 
along the lower border of the scapula, and is carried outward to the 
posterior axillary line. Two inches of the fourth rib are excised sub- 
periosteally extending outward from the transverse process. The third 
and fifth, and occasionally the second and sixth, ribs are transected 

*Since the preparation of this manuscript, an excellent article by Haight and Tow- 
sley*® announced the first successful cure of tracheo-esophageal fistula by immediate 
anastomosis of the esophagus. In this instance, true primary healing did not occur. 
An esophageal fistula developed to persist for a short period. More recently, A. O. 
Singleton has successfully performed an immediate anastomosis over a catheter with 
primary healing. I am advised by Owen H. Wangensteen (June 8, 1943) that N. 


Logan Leven has successfully treated four cases of congenital tracheo-esophageal 
fistula. 


7 
: 
1 
| 
4 
P 


POTH: CONGENITAL ATRESIA OF ESOPHAGUS SS5 


close to the transverse processes. The pleura is exposed by a T-shaped 
incision extending outward just superior to the fourth rib and inelud- 
ing the section of the third, fourth, and fifth intercostal musele bun- 
dles, nerves, and blood vessels as near the transverse processes as 
possible. 
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Fig. 2.—Illustrating the catheter showing through the wall of the upper segment of 
esophagus and the lower segment of the esophagus in a case suitable for immediate 
anastomosis of the two segments over a catheter. The presence of the catheter aids 
in the identification of the upper segment. The azygos vein has been divided. 

The operator enters the mediastinum by staying close to the verte- 
bral column and carefully pushing aside the pleura. The horizontal 
portion of the azygos vein, where it crosses above the bifureation of 
the trachea to join the superior vena cava, is the first prominent 
structure encountered. This vessel should be divided to give a direct 
approach to the esophagus at a level just superior to the carina. Care- 
ful dissection of the immediate areolar tissue will uncover the esopha- 
gus. If at this point the anesthetist will push on the catheter, its tip 
is readily identified, provided the upper segment is sufficiently long to 


( 


886 SURGERY 


allow anastomosis between the two segments of esophagus. The pres- 
ence of the catheter likewise shows the anteroposterior level of the 
esophagus and gives an excellent guide to its lower segment. A small 
electric bulb on a flexible carrier, passed into the catheter, is an addi- 
tional aid in locating the tip of the catheter even though the upper 


Fig. 3.—A demonstration of the immediate anastomosis of the esophageal segments 
over an indwelling catheter. The catheter has been introduced into the stomach. The 
diameter of the catheter should be considerably smaller than that of the esophagus 
to permit drainage of secretions. 


segment is too high to permit direct anastomosis of the segment. The 
upper and lower segments of the esophagus cannot be anastomosed if 
the ends are separated by more than 2 em. without extensive freeing 
of the distal segment. The tracheo-esophageal fistula is identified, 
isolated, and ligated adjacent to the trachea. If an immediate anas- 
tomosis is possible, the distal segment of the esophagus is divided, as 
near the tracheo-esophageal fistula as possible. If, however, an anas- 
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tomosis is impossible, the esophagus is doubly ligated and divided 
between the ligatures, and the first stage operation is complete. 

For immediate anastomosis, minimum lengths of the upper and lower 
segments of the esophagus are freed. The end of the upper segment is 
fixed with a traction suture and opened, the catheter is direeted into 
the lower segment and pushed down to enter the stomach, and the 
esophagus is anastomosed over the catheter, using four simple inter- 
rupted sutures. 


Fig. 4.—A schematic demonstration of the catheter in place permitting feeding during 
the immediate postoperative period. 


After it has been determined that the pleura has not been acciden- 
tally damaged and that air has not entered the pleural space, the 
wound is lightly powdered with sterile sulfanilamide and closed. A 
simple rubber tissue drain extends into the depths of the wound. 

With a tube in the stomach, the infant can be fed immediately and 
should be given its formula in small amounts each hour. The tube is 
left open between feedings. The patient is turned frequently and the 
head is kept lowered and turned to one side. Sulfadiazine should be 
given before operation and this therapy should be continued post- 
operatively as a safeguard against pneumonia. 
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CASE REPORT 


M. J., an 11-day-old female infant, was admitted to the Johns Hopkins Hospital 
on Feb. 26, 1942, with a typical story of esophageal atresia. For eleven days the 
infant had been fed at regular intervals with disregard of the attacks of cough- 
ing and cyanosis with regurgitation of fluids taken by mouth. An x-ray examina- 
tion with a catheter in the esophagus showed an obstruction opposite the level 
of the fourth rib and gas in the gastrointestinal tract. The lung fields showed 
x-ray evidence of extensive pneumonic consolidation. The patient was extremely 
dehydrated and cyanotic. Because of her poor condition she was given intra- 
venous and subcutaneous fluids and sulfadiazine for 36 hours before operation 
was undertaken. 

Operation was performed through a posterior, extrapleural approach; about 
two inches of the fourth and fifth ribs were resected, and the third and sixth 
ribs were cut near the transverse processes. The exposure was adequate. The 
catheter in the upper segment served as an excellent guide to both upper and 
lower segments of the esophagus. The tracheo-esophageal fistula, located just 
above the bifureation of the trachea, was isolated, ligated, and divided. About 
1 em. of each esophageal segment was freed, the upper segment transfixed with a 
traction suture and opened, the indwelling catheter passed down the lower 
esophageal segment into the stomach, and the esophagus anastomosed over the 
catheter, four simple interrupted silk sutures being used. About 144 Gm. of sterile 
sulfanilamide powder was sprinkled into the depths of the wound, the mediasti- 
num was drained with a small piece of rubber tissue, and the wound closed with 
fine silk. The position of the catheter in the stomach was checked by fluoroscopy. 

Twelve hours after operation the feeding formula was started by means of the 
indwelling tube in small amounts each hour. All fluids and medications were 
administered through the catheter and were well tolerated. 

The infant, although kept in an oxygen tent, continued to be cyanotic and 
died on the fifth post-operative day. The heart continued to beat for some time 
after respiration ceased. At autopsy it was found that a pleural effusion had 
partially collapsed the right lung. The left lower lung was involved in a grayish 
consolidation. The operative field was clean and dry. The esophageal anastomosis 
was intact, the esophagus appeared normal with a good blood supply, and the 
anastomosing sutures showed no evidence of tension. The ductus arteriosus was 
open and about 2 mm. across, and the pericardial cavity contained about 50 e.c. 
of straw colored fluid. 

DISCUSSION 

During the past vear I have treated four patients with congenital 
atresia of the esophagus with tracheo-esophageal fistula, all of Type ITB, 
Fig. 1. One of these patients had, in addition, an atresia of the rectum. 
One instance was the case herein reported, in which it was possible to 
perform a primary anastomosis over a tube. 

In this operative procedure a successful anastomosis over a catheter 
would restore the patient to an essentially normal condition by a single 
operation. The catheter extending into the stomach would permit im- 
mediate feeding, which should contribute much to a successful outcome. 

It must be recognized that a tube in the stomach of an infant induces 
a pylorospasm and tends to induce regurgitation. It is, therefore, best 
not to perform a Witzel gastrostomy in any case before the tracheo- 
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esophageal fistula has been closed. In the event a gastrostomy is sub- 
sequently necessary, the tube should extend beyond the pylorus. A 
few days after the closure of the fistula and establishment of continuity 
of the esophagus, a gastrostomy may be indicated because it will per- 
mit the distal end of the indwelling catheter in the esophagus to be 
brought to the outside. <A braided silk thread can be tied into the 
proximal end of the catheter, the catheter drawn distally so that its 
proximal opening lies in the esophagus superior to the anastomosis to 
drain saliva and mucus, and the catheter eventually withdrawn dis- 
tally to leave a silk thread in the esophagus to facilitate subsequent 
dilatation of the stricture which will probably oceur at the site of the 
anastomosis. 

Leven,’ Peyton,'’ and Wangensteen'? found that infants do not tol- 
erate well an indwelling catheter whether it be brought out of the 
mouth or introduced as a nasal tube. The presence of the tube pre- 
disposes to otitis media. Sulfonamide therapy during this period 
might well prevent the development of an otitis media, and the com- 
bined use of an indwelling catheter and sulfonamide therapy is worthy 
of a trial in a condition demanding heroie procedure. 

A review of past attempts to correct esophageal atresia indieates 
that if the upper and lower segments of the esophagus cannot be 
joined by direct anastomosis, the first procedure on a patient with 
a tracheo-esophageal fistula of Types III-B and IIIC should be a direct 
attack to sever the connection between the distal esophagus and the 
trachea and thereby prevent regurgitation and flooding of the lungs 
with secretions from the stomach. In the presence of esophageal 
atresia with a tracheo-esophageal fistula, aspiration may occur from 
the accumulation of saliva and fluids given by mouth or from the 
regurgitation of stomach contents. Of these possibilities, that of re- 
evurgitation seems the most serious and consequently the patient’s 
head should not be placed dependent before the fistulous opening is 
closed. After the abnormal communication has been closed, then the 
head can and should be dependent to permit better drainage of saliva 
and mucus. The accumulated mueus should be aspirated frequently. 
Congenital esophageal atresia should be considered a condition de- 
manding immediate surgical treatment. 

Final suecess in the correction of this anomaly will largely depend 
upon early diagnosis and operation before pneumoni¢ aspiration and 
infection have occurred. The obstetrician and pediatrician can do 
much in this solution by early definitive diagnosis without introducing 
fluid radiopaque media into the upper esophageal segment to be pos- 
sibly aspirated subsequently. 

SUMMARY 


A possible operative attack on congenital tracheoesophageal fistula 
is outlined. 


: 
: 


890 


SURGERY 


REFERENCES 


. von Brun, P.: Neue deutsche Chirurgie, vol. 34, Chirurgie der Speiseréhre, by 


Hacker, V. and Lotheissen, G., Stuttgart, 1926, p. 192. 


. Rosenthal, A. R.: Congenital Atresia of the Esophagus With Tracheo-Esophag- 


eal Fistula, Arch. Path. 12: 756, 1931. 


. Gage, M., and Ochsner, A.: The Treatment of Congenital Tracheo-Esophageal 


Fistula in the New Born, Ann. Surg. 103: 725, 1956. 


. Lanman, T. H.: Congenital Atresia of the Esophagus, Arch. Surg. 41: 1060, 


1940. 


. Vogt, E. C.: Congenital Esophageal Atresia, Am. J. Roentgenol. 22: 463, 1929. 
3. Carter, B. N.: An Operation for the Cure of Congenital Atresia of the Esoph- 


agus, Surg., Gynec. & Obst. 73: 485, 1941. 


. Leven, N. L.: Surgical Management of Congenital Atresia of the Esophagus 


With Tracheo-Esophageal Fistula, SuRGERY 6: 50, 1936. 


. Heatly, C. A.: Some Problems in Esophageal Atresia, Ann, Otol., Rhin. & 


Laryng. 45: 1122, 1936. 


. Leven, N. L.: Congenital Atresia of the Esophagus With Tracheo-Esophageal 


Fistula, J. Thoracic Surg. 10: 648, 1941. 


. Davis, J. S., and Stafford, E. S.: Suecessful Construction of an Entrathoracic 


Esophagus, Bull. Johns Hopkins Hosp. 61: 191, 1942. 


. Peyton, W. T.: Developmental Topography of the Nasal Cavity. Unpublished 


data in a Ph.D. thesis quoted by O. H. Wangensteen. Intestinal Obstruc- 
tions, Baltimore, 1942, Charles C Thomas, p. 178. 


. Wangensteen, 0. H.: Discussion of Paper by Thomas G. Orr, Tr. West. S. A., 


179, 1934. 


3. Haight, C., and Towsley, H. A.: Congenital Atresia of the Esophagus With 


Tracheo-Esophageal Fistula, Surg., Gynec. & Obst. 76: 672, 1943. 


» 
| 
Mo 

4 


EXPERIMENTAL STUDIES ON ALIMENTARY AZOTEMIA 
IV. Ro_eE or THE LIVER AND KIDNEYS 


Henry N. Harkins, M.D., Pa.D., DonaLp H. Hooker,* M.D., 
Rosert T. Boaus,* M.S., M.D., Brock EK. Brusu, M.S., M.D., AND 
C. FRANK CHUNN,* M.S., M.D., Derrorr, Mic. 

(From the Division of General Surgery, Henry Ford Hospital, Detroit) 


r THE three previous papers" ? "4° of this series, the following facts 
were demonstrated: (1) The inerease in blood urea nitrogen asso- 
ciated with the presence of blood in the intestinal tract is in large part 
due to the absorption of the blood. (2) The protein in the blood, and 
especially that in the red cell fraction, more or less quantitatively ae- 
counts for the degree of the azotemia. (3) Azotemia results to a much 
ereater degree when the blood is in the upper than in the lower intes- 
tinal tract. 

The present study of this syndrome considers the amount of azotemia 
which occurs in experimental animals with impaired hepatic circulation 
following the ingestion of blood. For this purpose four sets of experi- 
mental preparations were used. In all instances, dogs were utilized. 
The four preparations included: (1) animals with an Eck fistula (portal 
vein ligated and the portal circulation shunted into the inferior vena 
cava), (2) animals with a reverse Eek fistula (inferior vena cava 
ligated and its blood shunted into the portal vein so that all blood from 
the lower half of the body goes through the liver), (3) animals with 
both the portal vein and inferior vena cava ligated (thus representing 
the condition after the second stage of a three-stage hepatectomy, a 
reverse Eck fistula being made at the first stage and several weeks later 
the portal vein being ligated}, and (4) animals after total hepatectomy. 


ANIMALS WITH ECK FISTULA 


The blood urea nitrogen levels were observed following the administra- 
tion of whole blood or red blood cells by stomach tube in standard doses 
as described in the previous articles in this series. In five such experi- 
ments, there was practically no elevation in blood urea nitrogen, typical 
results being shown in Figs. 1, 2, and 3. 

*Now on active duty with the Armed Forces of the United States. 
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ANIMALS WITH REVERSE ECK FISTULA 


Similar doses of whole blood or of red blood cells were given to eight 
dogs with reverse Eck fistulas. In all instances a definite rise in blood 


CHART SHOWING THE RELATIVE AMOUNT OF ALIMENTARY 


AZOTEMIA AFTER RED BLOOD CELL INJECTION IN ECK 
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Fiz. 1.—-Alimentary azotemia in a dog with Eck fistula (below) and 
Eck fistula (above). 
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351 CHART SHOWING THE RELATIVE AMOUNT 
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Fig. 2.—Same as Fig. 1. The solid line below represents the dog with the Eck fistula 
and the broken line above represents the dog with the reverse Eck fistula. 
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urea nitrogen resulted as shown in three typical experiments in Figs. 
1,2, and 3. In one other experiment not shown in the figures, the blood 
urea nitrogen rose from 11 to 46 mg. per cent. In four of the dogs 
with reverse Eck fistulas, the rise was classified as moderate (see Figs. 
2 and 3), and in the four others it was classified as marked (see Fig. 
1). In all cases the increase was much greater than that oceurring in 
the animals with Eck fistulas. Also, in every instance it was as marked 
as that occurring in normal dogs and, in several cases, was definitely 
more than would be expected in normal dogs. 


STOMACH TUBE 
c 


150c 


CHART SHOWING THE RELATIVE AMOUNT Time iN BUN 

OF ALIMENTARY AZOTEMIA AFTER HOURS] [REVERSE ECK | 

30, RED BLOOD CELL INJECTION IN 

| ECK FISTULA aND REVERSE 

| ECK FISTULA e 4 6.4 
10 49 130 
16 xe 196 
25: 20 | 95] 191 
| 24 9.1 28.0 

28 | 290 | 
NITROGEN j 10.5 18.2 
IN 204 | 10.7 
4 95 

MGM + f 

52 73 | 103 
154 58 56) 
att Cis CELLS BY 64 521 105 


REVERSE ECK 
FISTULA 


| 200ce 200cc 
200cce” STOMACH TUBE 
0 4 8 12 6 20 24 28 32 36 40 44 48 52 56 60 64 
+———_ TIME IN HOURS————> 


Fig. 3.—-The same as Fig. 2. 


ANIMALS WITH BOTH PORTAL VEIN AND VENA CAVA LIGATED 


In two such animals, after the administration of red blood cells by 
stomach tube, a moderate rise in blood urea nitrogen occurred as shown 
in Fig. 4. This rise was roughly proportionate to that occurring in nor- 
mal animals, and while less than that resulting in most of the dogs with 
reverse Eck fistulas, it was far more than that noted in any of the 
dogs with Kek fistulas. 


HEPATECTOMIZED ANIMALS 


Red blood cells were given by duodenostomy tube to five dogs following 
total hepatectomy. In no instance was there a marked rise in the blood 
urea nitrogen. In one experiment shown in Fig. 5, the level fell slightly 
at first and rose terminally. In another experiment not illustrated, the 
level fell slightly until just before death and then dropped to 2 mg. per 
cent just at the time of death. The results in the other three experi- 
ments are demonstrated in Fig. 6: in one no change; in two a definite 
decrease. 
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The method of performing the urea analyses was described in the 
first article of this series.’ It is essentially that of Van Slyke and Cullen. 
While check readings on the same sample of blood were usually accurate 
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Fig. 4.—Alimentary azotemia in two dogs with both portal vein and vena cava 
ligated. 


CHART SHOWING THE EFFECTS OF RED BLOOD CELL 
ADMINISTRATION ON BLOOD UREA NITROGEN AND 
PLASMA PROTHROMBIN AFTER TOTAL HEPATECTOMY 
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Fig. 5.—Changes in blood urea nitrogen and plasma prothrombin after total 
hepatectomy. 


to within 2 to 3 mg. per cent, we believe the rise in blood urea nitrogen 
in the single experiment shown in Fig. 5 must in some way represent 


= | 
i 
¥ 


HARKINS ET AL.: STUDIES ON ALIMENTARY AZOTEMIA 895 


an experimental error rather than evidence of blood urea formation in 
the absence of the liver. 


Associated Prothrombin Levels—While the decrease in plasma pro- 
thrombin following hepatectomy has been observed before, this observa- 
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Fig. 6.—Contrasting changes in blood urea nitrogen and nonprotein nitrogen fol- 
lowing hepatectomy. 
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Fig. 7.—Decrease in prothrombin in five hepatectomized dogs. 


tion has been reported in the literature so little as to deserve re-emphasis 
here. In Fig. 7, a fall in prothrombin level in all five dogs is demon- 
strated. 

Associated Rise in Blood Nonprotein Nitrogen Levels—In two ani- 
mals, blood nonprotein nitrogen levels exhibited a definite rise as shown 
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in Fig. 6. It is of especial interest that these two dogs showed the most 
steady decrease in blood urea nitrogen, demonstrating the lack of paral- 
lelism between the changes in these two nitrogenous compounds in these 
experiments. 


BRIEF NOTE ON ROLE OF KIDNEYS IN ALIMENTARY AZOTEMIA 


Our observations in this regard are too scant to warrant other than 
a brief note at this time, especially since only one aspect of the subject 
is touched upon. Two dogs with kidney damage produced from roentgen 
‘ays by the method of Hartman were used.* Red blood cells were ad- 
ministered by stomach tube, and in both animals a rise in blood urea 
nitrogen occurred. This rise was relatively of about the same extent 
as that occurring in normal dogs, but was characterized by two differ- 
ences: (1) It tended to be more prolonged, and (2) it started from a 
higher base line (about 40 to 50 me. per cent). 


COMMENT 


The study of increased blood urea nitrogen following the introduction 
of blood into the intestinal tract is not only of academic but of practical 
interest. In the treatment of bleeding peptic ulcer the condition is also 
of importance. In a case where one is in doubt as to whether or not to 
operate, an increased blood urea due to renal or hepatie involvement 
might influence the decision far more than an elevation due to absorp- 
tion of digested blood. It was because of this manifest difference in the 
importance of the syndrome depending on its cause that we started 
the present studies. 

The name azotemia has been applied to this syndrome since San- 
euinetti’s deseription* in 1934. This word denotes the presence of urea 
or of other nitrogenous bodies in the blood in abnormal amounts. <Argu- 
ing from analogy to the commonly used term ‘‘alimentary hypergly- 
cemia,’’ it seems logical that the urea syndrome be termed ‘‘ alimentary 
azotemia.’’ The mechanism in both is the same, and the adjective differ- 
entiates both conditions from similar ones of different causation. Use 
of the designation **extrarenal azotemia’’ is not definitive enough. ‘‘ Ali- 
mentary azotemia’’ means the azotemia due to ingestion of excessive pro- 
teins. In bleeding peptic ulcer it is probable that a large share of the 
resultant azotemia is alimentary azotemia due to ingestion of blood 
proteins; part of it may be due to other types of extrarenal azotemia, 
while in some instances actual renal azotemia may be a contributory 
factor. 

SUMMARY AND CONCLUSIONS 

1. The degree of alimentary azotemia (as evidenced by a rise in blood 
urea nitrogen) resulting from the administration of blood elements by 
stomach tube is altered by certain experimental manipulations on the 
circulation of the liver. 


*These dogs were supplied to us through the courtesy of Dr. F. W. Hartman. 
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2. More specifically, the amount of elevation in the blood urea nitrogen 
level following the ingestion of whole blood or blood cells is greatest in 
animals with reverse Eck fistulas, is moderate in animals with both 
portal vein and vena eava ligated or in normal animals, and is inappre- 
ciable in animals with Eck fistulas or in those in which total hepatectomy 
has been done. 
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CLINICAL STUDY OF RELATIVE EFFICIENCY FOR NITROGEN 
METABOLISM OF CASEIN DIGEST ADMINISTERED 
INTRAVENOUSLY AND PROTEIN 
INGESTED BY MOUTH* 


ALEXANDER BruNnscuwicG, M.D., ANb Nancy Corsrn, M.S., Cuicaco, 
(From the Department of Surgery, The University of Chicago) 


T HAS been repeatedly demonstrated that casein digests may be 

administered intravenously with safety to man, and that by such 
means a negative nitrogen balance may be reduced, a nitrogen equilib- 
rium maintained, and even a positive nitrogen balance obtained. The 
question of the efficiency in metabolism of nitrogen administered in- 
travenously as a casein digest, as compared to its ingestion as protein 
by mouth, presents itself. For such study a group of posteperative 
patients who had undergone a variety of major intra-abdominal pro- 
cedures were placed on nitrogen balance studies beginning the day 
after operation. Urine and feces were collected and total nitrogen loss 
determined, to be compared with nitrogen intake during each twenty- 
four hour period. During the initial period casein digest (Amigen) 
was administered daily together with dextrose. After four to six days, 
nitrogen balance studies continuing, a light diet was permitted by 
mouth, the daily protein content of which represented a quantity of 
nitrogen equivalent to the amount previously administered daily by 
vein as casein digest. The total caloric value of the diet by mouth 
(which included a small quantity of fat) was equivalent to the caloric 
value of the casein digest with glucose administered by vein. The cal- 
culated total calorie intakes usually varied from 780 to 1,200 calories. 

In the interest of brevity the details of the total caloric intakes of 
each of the patients are not presented, suffice it to state again that for 
each individual patient these conditions were approximately uniform 
during the periods of parenteral nutrition and during the subsequent 
periods of nourishment by mouth. In a few instances the patients did 
not consume all of the diet on the first or second day when feeding 
by mouth was permitted. The nitrogen balances on such days, there- 
fore, were not considered in the study; only those days where the full 
diet was consumed are taken into account. 

The results of the nitrogen metabolism studies under these conditions 
are summarized in Table I. The patients presented are a selected group 
and are those in whom the postoperative course was essentially unevent- 
ful except for slightly elevated temperatures on the first two or three 

*This study was conducted under a grant from Mead Johnson & Company, Evans- 
ville, Indiana. 

Received for publication, Aug. 10, 1943. 
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TABLE I 


COMPARISON OF NITROGEN BALANCE IN POSTOPERATIVE PATIENTS DURING PERIOD OF 
NITROGEN NUTRITION BY VEIN (CASEIN DIGEST-AMIGEN) WITH PERIOD OF 
PROTEIN NvUTRITION BY MoutTi 


PERIOD OF INTRAVENOUS INJECTIONS PERIOD OF NITROGEN INGESTION BY 
OF CASEIN DIGEST MOUTH AS FOOD PROTEIN 
| TOTAL N | AVERAGE mown | TOTAL N |AVERAGE 
excre- | party | EXCRE- |DAILY N 
(GM.) (GM.) (GM.) (GM.) 
Rs) | & 75.00 76.00 —0.20 4 60.00 56.56 +0.86 
I. (i) 5 75.00 64.00 +2.20 5 76.00 43.40 +6.72 
ED CE)* 4 60.00 61.94 —0.49 4 28.80 27.00 +0.45 
IV (K.) 6 72.00 94.67 Soe 6 72.00 62.14 +1.64 
V (W.) 4 60.00 68.37 ~2.09 4 60.80 61.85 —0.26 
VE 45.75 48.70 ~0.59 5 41.00 44.50 -—0.70 
VII (D.) 4 24.00 28.40 —1.10 4 23.20 31.00 2.2 
VIII (L.) 5 75.00 74.22 ~0.16 5 75.00 49.21 +5.16 
IX (H.) 5 36.00 32.34 +0.73 5 23.60 21.2 +0.48 
X (C.) 5 15.00 66.16 | —10.23 5 13.00 50.34 ={AT 
AL 5 30.00 58.7 5 26.28 40.74 
| 4 48.00 46.88 +0.48 5 55.60 60.00 ~0.88 


*Total gastrectomy for carcinoma. 


days postoperatively. This selection was necessary since where severe 
nausea and vomiting occur the nitrogen exeretion might be inordinantly 
high; also, patients with moderate to high febrile reactions excrete rela- 
tively large quantities of nitrogen. 


DISCUSSION 


Among the twelve patients studied, three (II, IX, and XII) exhibited 
positive nitrogen balances during the injection period and in one (IT) 
the positive balance was substantially greater when nitrogen was in- 
gested by mouth as protein. In Patient IX the positive balance was less 
during the period of oral feeding but the total nitrogen intake was less 
than it was by vein. In Patient XII there was a slightly negative nitro- 
gen balance on oral feeding as compared to a slightly positive nitrogen 
balance during the injection period. 

In two patients (I and VIII) nitrogen equilibrium obtained during 
the injection period with slight positive balance in Patient I on oral feed- 
ings, and markedly positive nitrogen balance in Patient VIII during 
this period. 

In two patients (III and VI) there was slight negative balance during 
the injection period, with slight positive nitrogen balanee and nitrogen 
equilibrium, respectively, during the periods of oral feeding. 

Two patients (V and VII) were in moderate negative nitrogen balance 
during the injection periods, and during the periods of oral feeding 
one (V) came into moderate positive nitrogen balance, while the other 
(VII) exhibited a greater negative balance. 

Three patients exhibited rather pronounced negative nitrogen balances 
during the injection period (IV, X, XI), and during the oral feeding 
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period one (IV) was in moderate positive nitrogen balance, the second 
(X) remained in pronounced negative balance although less than dur- 
ing the injection period, and the third (XI) exhibited moderate nega- 
tive balance, the total nitrogen intake, however, being appreciably less 
than that obtained during the injections. 

It is noted that there was considerable variation in the results observed 
when comparing nitrogen balance during periods of nitrogen adminis- 
tration by vein as easein digest with periods when nitrogen was ingested 
orally as food protein. In most instances, however, the differences in 
the two periods were not pronounced. In the preceding patients the 
conditions of the experimental observations themselves favored a more 
pronounced negative nitrogen balanee during the period which immedi- 
ately followed operation and was the period during which injections of 
casein digest were carried out. Previously reported studies! on post- 
operative nitrogen loss have shown that this loss is much more pro- 
nounced during the first five days after operation. Thus, it could hardly 
be anticipated that nitrogen balance would be as favorable, under the 
aforementioned conditions of observations during the injection periods 
as during the periods of oral feedings. That the differences were, in 
general, not greater in favor of the efficiency of nitrogen metabolism 
when nitrogen was administered as food protein by mouth, attests to the 
efficacy of intravenous nitrogenous nutrition with casein digest. 

It might appear superfluous in view of the classical biochemical and 
physiological teachings to demonstrate that intravenous nitrogenous 
nutrition by injection of amino acids (casein digest) approaches the 
efficiency of nitrogen utilization when taken by mouth as protein. How- 
ever, until such studies were actually made in man and animals (the lat- 
ter having been previously reported by others), the question of the ex- 
istence of some unknown and important factor concerned with nitrogen 
assimilation and utilization in the wall of the alimentary tract could not 
be settled. It thus appears that such a factor does not exist. 


SUMMARY 


Data are presented to indicate that the efficiency in utilization of 
nitrogen administered intravenously as casein digest in man closely ap- 
proaches the efficiency of utilization of nitrogen when ingested orally 
as food protein. The conditions of the clinical experiments recorded 
here favored, in themselves, a greater loss of nitrogen during the periods 
in which the digest was administered, as compared with the periods in 
the same patient when nitrogen was ingested as food protein. 
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VARICOSE VEINS 


A New TECHNIQUE RESULTING IN THE RAPID OBLITERATION OF THE 
VENOUS CHANNELS WITHOUT THE FORMATION OF THE 
LARGE THROMBI 


Maunsen B. Pearce, M.D.,* Camp Cuarporne, La. 
(From the Department of Surgery, Station Hospital, Camp Claiborne ) 


AST experiences in the management of the varicose veins in patients 

have created a desire to find some procedure that would give rapid 
complete obliteration of all venous channels without the usual large 
thrombi formation. Ligation and injection at the fossa ovalis in the 
usual manner resulted in incomplete thrombosis and large thrombi. 
Recurrences appeared in many cases. The following discourse is based 
upon a new compression bandage technique with the ligation of all the 
branches of the saphenous vein and the saphenous vein itself at the 
fossa ovalis together with low ligation and injection of the saphenous 
vein only at the low level. 

Between October, 1942, and May 15, 1948, 299 patients have been 
observed. Disposition was recommended according to Table I. 

One hundred forty-one patients have been operated upon, and of these, 
105 cases have been carefully followed. 

The incidence of varicose veins according to age and sex is shown in 
Table IT. 

Anatomically there are three systems of veins in the thigh and leg, 
namely, the internal or long saphenous, the external or short saphenous, 
and the femoral or deep venous system. In reference to varicosities 
there is a fourth group which cannot be ignored. This group of veins 
we eall the subeutaneous veins, made up of segmental veins which may 


TABLE I 
PATIENTS PER CENT 
Reclassification without treatment because of other 5 1 
defects 
No treatment needed 5 10.4 
Certificate of disability for discharge because of 5 1.7 
other diseases 
Injection treatment only 59 19.7 
*Advised to seek separation from service W.D. Cir. 37 12.3 
No. 397 
Operation advised 162 54.2 
Total 299 190.0 


*War Department authorizing discharge of inductees above 38 years of age who 
were engaged in essential war industries prior to induction. 


*Major, U. S. Army. 
Received for publication, Aug. 9, 19438. 
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TABLE IT 


AGES PATIENTS PER CENT M 
Between 19 and 20 2 1.9 2 0 
Between 21 and 25 24 22.86 24 0 
Between 26 and 30 35 33.33 34 ] 
Between 31 and 35 24 22.86 24 0 
Between 36 and 40 10 9.52 10 0 
Between 41 and 45 9 8.59 9 0 
Between 46 and 50 1 0.95 ] 0) 
Total 105 190.0 104 


bronchial 


basis of psychoneurosis and the other because of severe 


*One on the 
asthma. 


communicate with the long saphenous system at different points or may 
communicate in segmental fashion between the superficial branches of 
the long and short saphenous systems. The important point is that upon 
complete obliteration of the circulation in the long and short saphenous 
systems of the patient with varicose veins, these segmental subcutaneous 
channels with their varicosities may persist and vice versa. 

These segmental subcutaneous varicose veins, however, are most 
amenable to injection treatment alone, because they communicate only 
indirectly with the main saphenous systems and are not a direct part 
of these systems per se. 

Injections of selerosing fluid into the varicosities of either the long 
saphenous or short saphenous system without ligation are almost sure 
to result in poor response or complete failure. 

Mild varicosities of the internal or external saphenous system per se 
need no treatment and cause no symptoms. Appearance is the only 
indication of their presence. However, even mild varicosities of the 
subeutaneous group may produce sensations of prickling, discoloration, 
and even pain by forming small thrombi. Injection alone will secure 
excellent results in this small group, but will not eradicate the vari- 
cosities of the internal and external saphenous system. 

Varicosities that are large, tortuous, ectatic, and producing symptoms 
of fullness in the veins and legs, leg fatigue, cramps in muscles, thrombi 
in segments, pains and cramps during or following long marches or upon 
standing at attention for long intervals, discoloration of the skin with 
suspected or impending ulceration, should be treated by active surgical 
and injection procedures. 

Table III illustrates the incidence of varicosities according to legs 
involved. 
TABLE IIT 


PER CENT 


PATIENTS 
Right leg 75 72.4 
Left leg 66 62.8 
Bilateral | 36 34.3 


Unilateral 


Fis 
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Table IV illustrates the incidence of varicosities according to sys- 


tems. 


TABLE IV 


PER CENT 


PATIENTS 


Internal saphenous unilaterally 69 65.7 
Internal saphenous bilaterally 36 34, 

Internal plus external saphenous 16 15.2 
External saphenous only 4 3.8 
Subcutaneous veins needing injection 26 24.7 


The treatment of choice is one that will give complete thrombosis with 
elimination of the circulation throughout all varicosities, and is of such 
a nature that it is without untoward effects. 


Another important point in treatment, especially in this group, is to 
accomplish the complete obliteration of the varicosities in the shortest 
time to be consistent with saving man power for the fullest expression 
of the war effort. Every soldier with varicosities producing symptoms 
that warrant operative intervention is potentially a candidate for re- 
classification to limited service or for a certificate of disability for dis- 
charge. Table V shows the ultimate disposition of cases in which op- 


eration was done. 


TABLE 


PATIZNTS PER CENT 


Reclassified to limited service 17 12.05 
Returned to full duty 122 86.55 
: *Certificate of disability for discharge 2 1.42 

Total 141 | 100.00 


*One on the basis of psychoneurosis and the other because of severe bronchial 
asthma. 


The following procedure has been used uniformly in 141 patients 
with sustained excellent primary results, and without untoward effects. 


A careful history is taken as to symptoms, duration, previous serious 
illnesses or operations, attacks of pain or swelling of the legs, with or 
without edema, and previous treatment, if any. One patient had as 
many as eighteen injections into the main saphenous systems without 


improvement. 


To establish evidence of whether the varicosities are in the internal 
or external saphenous system per se or are of the subcutaneous type, 
or to establish evidence of adequate deep circulation without segmental 
or extensive thrombophlebitis these steps are taken with the patient 
standing, bearing equal weight on both feet: observation, palpation, 
percussion of venous channels, percussion of venous channels along with 
palpation, the application of continuous point pressure over venous 
channels with leg elevated and then with patient standing; the Ochsner- 
Mahorner' various level, comparative tourniquet test; and the Trendelen- 


burg-Brodie test. 


| 
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If the long saphenous system is at fault unilateraily or bilaterally, 
the saphenous vein is marked with 4 per cent gentian violet immedi- 
ately over the fossa ovalis and again over the lower long saphenous 
vein in the thigh, just above the knee as shown (Fig. 1). If the short 


saphenous vein is to be ligated or if a segmental vein is to be ligated and 
injected, it is marked in like manner. If the patient is scheduled for 
operation, the leg is shaved widely around the operative sites the night 
before. He eats breakfast as usual the following morning, and no pre- 


liminary sedation is used because these patients must get up and walk 


postoperatively from the operating table to the stretcher, a distance of 
at least fifteen feet, because early and continuous walking obviates 
saphenous vein stump thrombosis. 


Fig. 1.—The leg is shown marked with gentian violet over the internal saphenous 
vein at the fossa ovalis and at the lower thigh; wrapped with the rubber bandage 
and in position on the operating table. 


Upon being placed on the operating table, the lege is held up in nearly 
perpendicular position, and all varicosities emptied of blood as com- 
pletely as possible. Massage from the foot toward the body is used if 
necessary to collapse them. While the leg remains in an elevated po- 
sition, a compression bandage 2 inches wide and 12 feet long of the AcE 
type, or better a pure, all rubber bandage (Davol) 214 inches wide and 
12 feet long is snugly wrapped from foot to knee, the end being tucked 
under the last turn so that it can be easily released. Another bandage 
is begun just above the operative site on the lower thigh and is carried 
to the groin. 

The leg is now placed on the operating table with the knee elevated 
slightly on a sandbag as shown (Fig. 1). The groin and unwrapped 
thigh area are painted with tincture of iodine. The iodine is thoroughly 


| 
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dried by fanning with a towel before the leg is draped. The gentian 


violet marks are still plainly visible as the iodine does not remove them. 

The line of incision through the skin and parallel to the fold in the 
groin as previously marked is inflated with 5 ¢.c. of 1 per cent novocain 
using a small hypodermic needle. Ten cubic centimeters of 1 per cent 
novoeain are infiltrated through a No. 22 gauge three-ineh needle into 
the subcutaneous tissue and injected toward the incoming nerves above. 
ive cubic centimeters of 1 per cent novocain are deposited directly 
over the femoral artery and vein. Withdrawal of the plunger before 
injection of novoeain precludes possible introduction into blood vessels. 
This area is then massaged with a dry sponge to cause better diffusion 
of the anesthetie solution. 

An incision of 114 to 2 inches in length, parallel to the skin fold, is 
made just through the skin. By eareful dissection the superficial tissues 
are separated and the saphenous vein with all of its branches is dis- 
sected and identified. The branches are doubly ligated with cotton and 
severed between the ligatures. Four ligatures of cotton are placed on 
the saphenous vein, the uppermost one being above the pudendal branch 
and the two lower ones as far distal as possible. The smallest size cotton 
thread adequate for ligation of the vessels concerned should be used. No. 
40, 30, 20, and 8 cotton have been employed. The section of vein in 
between is removed; the superficial fascia closed with interrupted su- 
tures of No. 50 cotton and the skin with interrupted sutures of No. 20 
or No. 8 cotton. 

In no patient is sclerosing fluid injected at the upper thigh level at 
the time of operation. Thrombosis oceurs in these segments in almost 
every instance. If thrombosis has not occurred within two weeks follow- 
ing operation, 5 ¢.c. of sodium morrhuate are injected. This was neces- 
sary in less than 5 per cent of the patients in this series. 

The foot and leg drape is now moved down to the lower level. The 
skin is infiltrated with 2 ¢.c. of 1 per cent novoeain, and 2 ¢.¢. are in- 
jected deeply on each side of the vein. A transverse incision is made, 
and by careful dissection the saphenous vein is elevated. Two ligatures of 
cotton are placed around the proximal portion and a loose ligature of 
cotton is placed around the distal portion. The vein is cut in half trans- 
versely, lying on a small clamp while a gentle pull is made by the as- 
sistant on the loose ligature. A cannula made of a No. 19 gauge needle 
filed smooth at its point is inserted, attached to a 10 ¢.c. syringe carry- 
ing 5 ¢.e. of 5 per cent sodium morrhuate with 2 per cent benzy] alcohol. 
The loose ligature is tightened so that the cannula is fixed in the lumen 
and no leakage of sclerosing fluid will occur. While the cannula is held 
steady, an operating room attendant begins to unwrap the bandage from 
the knee toward the foot. As the leg is unwrapped, the sodium morrhu- 
ate is injected so that when the last turn is off, the last of the sclerosing 
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fluid is injected into an empty or nearly empty venous system. Rapid 
removal of the bandage is desired. The cannula is withdrawn, the liga- 
ture tightened, and a second ligature placed on the distal end before the 
vein is severed. If there is duplication of the saphenous vein, both are 
injected and ligated. The drapes are removed and the remaining 
bandage removed from the thigh. 

If there are any long subcutaneous tributary veins present at this 
lower level they are also ligated but not necessarily injected. Ligation 
at the lower thigh level is done in every instance regardless of single or 
double positive Trendelenburg test, and even though the Ochsner- 
Mahorner test shows no communicators with incompetent valves. This 
low level ligation is necessary to accomplish the desired effect of the 
sclerosing fluid on the intima of the empty veins, and it also seems de- 
sirous to interrupt permanently the continuity of this long venous chan- 
nel. 

Small sterile dressings are placed over the wounds and fixed with ad- 
hesive tape. It is very desirous that small dressings be used as they do 
not interfere with the patient in walking. 

The patient immediately sits on the side of the operating table, gets 
off and walks to the stretcher, a distance of fifteen feet. When he arrives 
at the ward he must walk every thirty minutes during the rest of the 
day. If he awakes at night, he is asked to get up and walk. The second 
day he walks about the ward at least every hour and the third day he is 
encouraged to walk at frequent intervals and to walk to the mess hall. 

Within twenty-four to forty-eight hours following operation the 
sclerosing fluid, which has penetrated the furthermost ramification of 
the varicosities in the internal saphenous system of the lower leg, has 
caused red or slightly brownish streaks to appear along the varicose 
channels. The varicosities do not refill with blood, and the large thrombi 
seen before the use of the compression bandage technique are not present. 
It would appear that this phenomenon is due to the constricting action 
of the sclerosing fluid as it comes in contact with the intima of the 
empty vein into which it is injected. It also seems plausible that the 
smaller the thrombi, the less the discomfort and the quicker the patient’s 
leg returns to normal condition. This has certainly been our experience. 

This same method of procedure is applicable to treatment of the short 
saphenous vein in which case it is only necessary to wrap the rubber 
bandage over the lower leg. Segmental subcutaneous veins for ligation 
and injection can also be emptied by use of the bandage. 

Thrombosis readily takes place in the thigh varicosities due to the 
ligation alone. In some eases thrombosis occurs as rapidly as in the 
veins which have received the sclerosing fluid and again it may be two 
weeks before the thrombus forms. 
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In the dissections of the saphenous vein at the fossa ovalis we have 
seen the anatomic variations of all type, as have been so adequately 
described by Glasser.? 

The average period of hospitalization is fourteen days, at the end of 
which time these patients return to regular duty. 

Evidence to substantiate the clinical experience was sought by roent- 
genographic studies of the varicose veins when injected with x-ray 
opaque diodrast. 

Five cubie centimeters of diodrast were injected into the internal 
saphenous system at the lower thigh while the internal saphenous vein 
was full of blood as the leg lay in the horizontal position on the operat- 
ing table. A roentgenogram was made thirty seconds later and it shows 
stagnation of the diodrast in the upper segment of the vein (Fig. 2a, A). 

The leg was then elevated and wrapped with the compression rubber 
bandage from the foot to the operative site at the lower thigh. Another 
roentgenogram was taken to show that all the diodrast was extruded 
from the system (Fig. 2a, B). Now as the rubber bandage was removed 
from the thigh toward the foot, 5 ¢.¢. of diodrast were injected and 
thirty seconds later another roentgenogram was taken showing the dis- 
simination of this, an equal volume of diodrast into the distal most ram- 
ifications of the varicosities (Fig. 2b, A). The other view (B) in Fig. 2b 
shows the diodrast still present three minutes later. 

Another patient was studied and again 5 ¢.e. of diodrast were injected 
into the internal saphenous system at the lower thigh while the internal 
saphenous vein was full of blood as the leg lay in the horizontal position 
on the operating table. A roentgenogram was made thirty seconds later 
and it shows stagnation of the diodrast in the upper vein segment 
(Fig. 3a, A). Another roentgenogram was made three minutes later 
to determine if after a time interval there was better dissimination, but 
none oceurred (Fig. 3a, B). 

The leg was then elevated and wrapped with the compression rubber 
bandage from the foot to the operative site at the lower thigh. Now 
again as the rubber bandage was removed, 5 ¢.c. of diodrast were in- 
jected and thirty seconds later another roentgenogram was taken show- 
ing the dissimination of the diodrast into the ramifications of the vari- 
cosities (Fig. 3b, A). Three minutes later another roentgenogram was 
taken and the diodrast was still prominently visible (Fig. 3b, B). 

One must conelude that an equal volume 5 ¢.c. of sodium morrhuate 
would and does likewise dissiminate into the most distal varicosities of 
the system injected and therefore causes more complete obliteration 
of that system. 

The maximum amount of sodium morrhuate injected into any one 
vein is 5 ¢.e. and the maximum amount given to any one patient at any 
one time, even in bilateral long saphenous ligation together with single 
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short saphenous ligation, is 12 ¢.c. These amounts produce adequate 
thrombosis. 

There have been no systemic reactions, such as anaphylaxis, ecough- 
ing, nausea or vomiting, pallor or fainting. Local reactions, severe in 
some cases, manifested by red streaks along veins, erythema, and edema, 
all have subsided and disappeared within seven to ten days. Small hard 
thrombi remain as evidence of the original varicosities, and these are 
absorbed only after months have passed. 


Fig. 4, A and B.—Patient R. P., aged 25 years. This patient had varicose veins 
bilateral, involving the internal saphenous veins bilaterally and the right external 
saphenous system. 

C and D.—Showing end result four months later following bilateral ligations at 
the fossa ovalis and at the lower thighs with injections of 5 c.c. sodium morrhuate 
into each long saphenous vein and ligation of the right external saphenous vein 
with injection of 4 ¢.c. sodium morrhuate. This patient has continued to remain on 
full military duty status and marches 12 miles without discomfort. 


VEINS 


= 


ARCE : 


“ad 


P 


ine 
~ 


912 SURGERY 


Only two wounds have broken down in the region of the groin, both 


because of hematoma formation, and both promptly healed following 


evacuation of clots and warm saline dressings. 
Only two patients have shown mild persistent edema of the leg, and 
this only over the tibia. 


Fig. 6, A and B.—Patient W. G., aged 35 years. Showing varicose veins of internal 
saphenous systems bilaterally. 


SUMMARY 

1. One hundred forty-one cases of varicose veins are reported. All 
those involving the long saphenous were treated by uniform ligation of 
all its branches and the saphenous itself at the fossa ovalis without in- 
jection of sclerosing fluid into the thigh, together with ligation and in- 
jection of the internal saphenous at the lower thigh. 

2. It is believed that complete emptying of the veins by compression 
bandages of the ace or rubber type is a distinct advantage in reducing 
the size of the thrombi and insures better diffusion of the sclerosing 
fluid into the most distal ramifications of the varicosities. 
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Fig. 6, C and D.—Showing almost complete obliteration of all varicosities three 
days following bilateral ligations at the fossa ovalis and at the lower thigh with 
bilateral injection of 5 c.c. sodium morrhuate; note absence of large thrombi. 

_ # and F.—Showing patient fourteen days postoperatively with complete oblitera- 
tion of the varicosities. 
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3. Five cubic centimeters of sodium morrhuate produce excellent 
thrombosis in varicosities of the lower leg and this is the maximum 
amount used in any single vein. 

4. It would appear that this technique vields a complete obliteration 
of all varicosities without untoward manifestations. 

5. No recurrences have been noted but it is unquestionably too soon 
to estimate this phase of the subject. It is hoped that a supplementary 
report may be made in the future. 

The author would like to acknowledge the cooperation of Colonel Lucius F. 
Wright, Station Hospital; Lt. Colonel A. Scott Hamilton, Surgery Division; Lt. 
Colonel P. V. McCarthy, x-ray department; Sergeant Leonard Ingber, who made the 
photographs, and the entire surgical staff in the preparation of this paper. 
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SYNTHETIC VITAMIN K AND THE THROMBOSIS 
OF VEINS FOLLOWING INJURY 


CHARLES Bruce Morton, M.D.,* Epwin W. SHEARBURN, M.D.,t+ 
AND Ray E. BurGer, M.D.+ 


(From the Department of Surgery and Gynecology, University of Virginia School 
of Medicine, Charlottesville, Va.) 


ITAMIN K is used widely in certain surgical ‘patients to combat a 

bleeding tendency and in parturient women to prevent hemorrhagic 
disease of the newborn. Both surgical patients and parturient women 
are particularly susceptible to thrombosis and thrombophlebitis, although 
the use of vitamin K does not appear clinically to increase their suscep- 
tibility. The following study was made of a group of patients and of a 
series of experiments with animals to determine what influence, if any, 
the use of vitamin K might have on thrombus formation. 

The suggestion of the relationship of hemorrhagic diathesis to a de- 
ficiency of the fat-soluble vitamin K, in 1929,’ and later in 1934,? by 
Dam, stimulated great interest in this new vitamin. Vitamin K is con- 
cerned with the production of plasma prothrombin which is involved in 
the mechanism of the clotting of the blood. In animals, prolongation of 
the prothrombin time with accompanying bleeding has been observed in 
chicks after the withdrawal of the vitamin from the diet, and in cattle 
with sweet clover disease. In man, a lowered blood prothrombin with 
its bleeding accompaniment has been observed in hemorrhagic disease 
of the newborn, obstructive jaundice, severe liver damage, and in chronic 
gastrointestinal diseases and conditions such as sprue, chronic ulcerative 
colitis, intestinal polyposis, and gastrocolie fistula. The attendant hemor- 
rhages have been treated prophylactically and therapeutically in the 
last few years with vitamin K, with the addition of bile salts in the 
jaundiced patient. Doisy and his associates* have been mainly responsi- 
ble for the synthesis of vitamin K, the compound being 2-methyl-1,4- 
naphthoquinone. 

Waddell, Guerry, and Birdsong* * '° have made a study of prothrom- 
bin deficiency in infants in this hospital and have obviated hemorrhages 
in the newborn infants by administering vitamin K concentrate and syn- 
thetic vitamin K to infants in the first few days of life, and to mothers in 
the last two weeks of pregnancy. 

No observer so far has reported an increased incidence of thrombosis 
or thrombophlebitis in patients treated with vitamin K. In the Univer- 
sity of Virginia Hospital, at the time this investigation was commenced, 

*Professor of Clinical Surgery and Gynecology. 

+Captain, Medical Corps, U. S. Army. 
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both the natural and synthetie vitamin K complex had been administered 
orally and intravenously to 700 pregnant women during the antepartum 
period with only one case attended by thrombophlebitis, and that follow- 
ing a Porro section, performed because of fibroids of the uterus compli- 
eating the delivery. The incidence of thrombophlebitis in this group of 
700 was, therefore, only 0.14 per cent. In the preceding ten years with- 
out vitamin K there had been 5,728 deliveries with twenty-eight cases 
complicated by thrombophlebitis during the puerperium. Almost one- 
half of these cases had had some accompanying operative procedure, 
such as a Cesarean section, Porro section, or sterilization. The inei- 
dence of thrombophlebitis in this group was 0.48 per cent. Consequently, 
the incidence of thrombophlebitis was greater in the larger group re- 
ceiving no vitamin K, other than that obtained in the average diet (Table 
I). 


EXPERIMENTAL METHODS 


The plan devised was to traumatize mechanically the leg veins of two 
groups of dogs. The first group was to be fed an excess of vitamin K in 
addition to a normal diet. The second, the control group, was to re- 
ceive the diet alone. 

Mongrel dogs weighing nine to forty-two pounds were used and were 
fed a normal diet throughout. Twenty-five dogs were used as controls 
and twenty-seven dogs were given vitamin K, 3 mg. of 2-methyl-1,4-naph- 
thoquinone* per dog per day during the entire experiment. Prothrom- 
bin determinations by the Quick method*® ° and hematocrit determina- 
tions were made on all the does before the start of the investigation 
and at the end of one week. In some of the animals clotting times were 
made by placing about 1 ¢.c. of venous blood gently in a glass-stoppered 


TABLE I 


INCIDENCE OF THROMBOPHLEBITIS 1N PARTURIENT WOMEN IN THE 
UNIVERSITY OF VIRGINIA HOSPITAL 


ai | NO. OF | CASES OF PER CENT OF 

; DELIVERIES THROMBOPHLEBITIS THROMBOPHLEBITIS 
Vitamin K 700 1 | 0.14 
Control 5,728 28 | 0.48 


weighing dish, and recording the time of clot formation. On the eighth 
day of the experiment, the radial and saphenous veins of the four legs of 
both the experimental and control groups of dogs were treated in the 
following manner, Pressure was applied to the limb proximally to en- 
gorge the vessel. A No. 15 intravenous needle was then introduced well 
into the lumen of the vein after which a No. 22 spinal needle with a 
slight ‘‘hook’’ on the tip was inserted, through the larger needle, farther 
into the vein. The vein was then collapsed by releasing the pressure and 


*Part were given Abbott’s synthetic preparation in sesame oil, part Squibb’s syn- 
thetic preparation in corn oil. 
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both needles withdrawn together by a rotary motion so as to tear slightly 
the intima throughout, approximately 6 to 8 em. of the length of the 
vessel. The amount of trauma was in all instances made as uniform as 
possible. The site of insertion of the needle and the level to which it 
was introduced in the vein was then marked by tatooing the leg. 

Under general anesthesia with Abbott veterinary nembutal given 
intraperitoneally and intravenously (1 ¢.c. per 5 pounds), at approxi- 
mately forty-eight hours after the traumatizing procedure described, 
the veins were removed by surgical excision from ten control dogs and 
from ten dogs treated with synthetic vitamin K. Care was taken to avoid 
trauma at the time of removal. At ninety-six hours veins were removed 
from the legs of fifteen dogs of the control group, and from seventeen 
dogs of the vitamin K group. Prothrombin times, hematocrit determina- 
tion, and, in some, clotting times were repeated on all dogs immediately 
before operation. 

Kach of the excised veins were fixed in 10 per cent formalin before 
sectioning. Four sections were taken from each vein at various levels. 
They were processed in the usual manner, mounted in paraffin, and 
stained with hematoxylin and eosin. 


RESULTS 


In some instances the initial venipuncture was unsatisfactory and 
consequently these vessels were not included in the study. The stained 
sections of all veins were studied alone and by a pathologist who 
in no instance knew whether he was dealing with experimental or control 
material. Only those vessels showing subtotal or total occlusion of the 
lumen were adjudged thrombosed. Some veins had a minimal amount of 
fibrin deposited at the puncture site and were excluded from the group 
of thrombosed veins. There was no significant difference between the 
incidence of thrombosis in the animals at forty-eight and ninety-six 
hours after trauma. 

The incidence of thrombosis in the animals which were used as con- 
trols was twenty-nine out of eighty-nine veins, or 33.0 per cent. In the 
vitamin K group there were thirty-seven out of ninety-seven veins or 
38.0 per cent (Table Il). There was no significant difference in the in- 
cidence of thrombosis in those receiving Squibb’s synthetic preparation 
of vitamin K in corn oil, and those receiving Abbott’s synthetie prepara- 
tion of vitamin K in sesame oil. 

The prothrombin time of all the animals, both before and after ad- 


TABLE IT 


COMPARISON OF RESULTS IN THE GROUP OF DOGS GIVEN VITAMIN K 
AND THE GROUP USED AS CONTROLS 


POSITIVE PER CENT OF 
FOR THROMBOSIS POSITIVES 
Vitamin K 97 | 37 38.0 
Control 89 33. 
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ministration of vitamin K, was well within normal limits. In the group 
fed vitamin K the average prothrombin time before the start of the ex- 
periment was 6.6 seconds, and the average on the eighth, tenth, and 
twelfth days was 6.3 seconds. 

Hematocrit determinations revealed no significant change in the rela- 
tive erythrocyte volume during the period of experimentation. In the 
six dogs in the vitamin K group having one or more hematocrit readings 
below 40 per cent, the incidence of thrombosis was 62.0 per cent. In the 
five dogs of the control group with a reading below 40 per cent, the 
thrombosis rate was 44.0 per cent (Table III). This is in agreement 


TABLE IIT 


RESULTS: INCIDENCE OF THROMBUS FORMATION IN THE DOGS HAVING ONE OR MORE 
HEMATOCRIT READINGS BELOW 40 PER CENT 


POSITIVE FOR PER CENT OF 
GROUP NO. OF VEINS 
| THROMBOSIS | POSITIVES 
Vitamin K 21 13 62.0 
Control 18 8 44.0 


with the findings of other workers from the time of Welch,'! who found 
an increased thrombosis rate in patients with anemia, deficiency states, 
and cachexia. 

A few clotting times were well above normal, but most of these were 
in those dogs which were under anesthesia, which will increase the clot- 
ting time of the blood. The average clotting times of the unanesthetized 
dogs were within the normal range without marked variation, varying 
from 6.1 to 8.9 minutes on the various days. In the anesthetized groups 
the average varied from 8 to 11.4 minutes. 


DISCUSSION 


The foregoing experiments were undertaken in the belief that syn- 
thetic vitamin K would probably not influence the incidence of throm- 
bosis in a group of normal dogs which had been and were on an adequate 
diet, and whose prothrombin times indicated a normal plasma prothrom- 
bin. Since the normal animal has a large excess of prothrombin which 
far exceeds the physiologic requirements, and at least 80 per cent may 
be lost before the coagulation time is greatly prolonged,’ feeding vitamin 
K to a normal animal should not appreciably alter the prothrombin time 
and concentration. Actually, feeding synthetic vitamin K for at least 
a week or more was found to lower the average prothrombin time only 
0.3 second, which is within the limits of experimental error. 

The slight difference in the incidence of thrombosis between the con- 
trol and experimental groups of dogs is probably of no significance. The 
thromboplastin, calcium, and fibrinogen factors which are essential to 
the clotting process were presumably equal in the two groups, and the 
prothrombin factor was found to have essentially the same normal] value 
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in the control group and vitamin K group before and after feeding 
vitamin K. 

Clinically, vitamin K has proved efficacious in the prophylactic and 
therapeutic treatment of hemorrhagic diathesis of the newborn infant, 
with no increase in the number of thromboses. The incidence of throm- 
hbophlebitis in only one of 700 pregnant women given vitamin K in its 
various forms, orally and intravenously, as prophylaxis against hemor- 
rhagie disease in the infant was 0.14 per cent over a period of two years. 
In 5,728 women delivered but not given vitamin K in a preceding ten- 
vear period, there were twenty-eight cases of thrombophlebitis or an in- 
cidence of 0.48 per cent. 

As shown by Norris and Bennett,‘ the average plasma prothrombin 
values of mothers at delivery are greater than normal controls, being 111 
per cent. This may contribute to the slightly increased incidence of 
thrombophlebitis in parturient women. 


SUMMARY 


A group of experiments performed to study the possible influence of 
vitamin K on thrombus formation in dogs has been described. The ra- 
dial and saphenous veins of the legs of fifty-two dogs were traumatized 
mechanically by searifying the intima with a hooked needle. The veins 
were removed at forty-eight and ninety-six hour intervals afterwards. 
Twenty-seven of the animals received a surplus of synthetic vitamin K 
along with the regular diet for a week prior to the injury, and the re- 
maining twenty-five were utilized as controls. Prothrombin times, hema- 
tocrit determinations, and clotting times were made in each animal at 
intervals, without any demonstrable effect of synthetic vitamin K admin- 
istration. 

The incidence of thrombosis after injury to the intima of the veins was 
not significantly increased coincident with the administration of syn- 
thetic vitamin K, being 33.0 per cent in the control group and 38.0 per 
cent in the vitamin K group. The small difference does not seem impor- 
tant. The prothrombin values, which are important in the coagulation 
process, did not significantly change after the administration of synthetic 
vitamin K. There was no significant difference in the results obtained 
by the Squibb and Abbott synthetic preparations. Those dogs with a 
hematocrit reading below 40 per cent, however, revealed a slightly higher 
incidence of thrombosis in both the control and vitamin K fed group. 

Clinically, the incidence of thrombophlebitis has been less in the Uni- 
versity of Virginia Hospital in the smaller group of women given vita- 
min K just before or at the time of delivery than in the larger group re- 
ceiving no exogenous vitamin K except in the normal diet. 


CONCLUSIONS 


The clinical and experimental data reported demonstrate that an ex- 
cess of vitamin K does not result in an increased rate of thrombosis. 
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We wish to express appreciation to Dr. J. K. Scott, Department of Pathology, for 


valuable aid rendered in microscopic study of the tissues, and to Dr. K. B. Grim, De- 
partment of Clinical Pathology, for making the prothrombin and hematocrit determi- 
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ACUTE DIVERTICULITIS OF THE JEJUNUM—CASE REPORT 


Frep F. Rupper, M.D.,* Panama, R. P. 


(From the Surgical Service, Gorgas Hospital) 


N THE course of surgical operations requiring an inspection of the 

stomach and upper gastrointestinal tract I have encountered both 
single and multiple diverticula of the jejunum on fairly numerous ocea- 
sions. 

Previously, in no instance, either pre- or postoperatively, had this 
condition given rise to any symptoms. Recently, a Costa Rican farmer 
was admitted to the surgical service of Gorgas Hospital with a diagnosis 
of acute surgical abdomen. <A definite preoperative diagnosis could not 
be arrived at, and an exploratory laparotomy revealed that he was suf- 
fering from an acute diverticulitis of the jejunum. Due to the rarity 
of this condition, the following case is reported. 

E. C., aged 56 years, was admitted to the hospital Dec. 19, 1942. The chief com- 
plaint was agonizing colicky pain in the upper abdomen, and vomiting of three 
days’ duration. The onset of this illness had been three days previously with acute 
colicky pains in the epigastrium. The pain was intermittent in character, and so 
severe that he was doubled up with each seizure. The pain increased in severity 
and remained in the epigastric region. There was no radiation of the pain. It 


was increased by deep breathing. No position accorded any relief. Nausea and 


vomiting were present for three days. The vomitus was yellow in color. There 
were no chills nor fever, no jaundice, no clay-colored stools, no tarry stools. When 
asked why he came to the hospital he replied that he was brought by his family 
against his will; pain was so severe he thought he would surely die. 

Past History.—For two months prior to this attack he had been having slight, 
dull aching pains in the epigastric region about thirty minutes after meals. All 
types of food caused pain. 

Physical examination revealed an acutely ill, thin, dehydrated mestizo man, 
lying in bed with both lower extremities flexed on the abdomen. He held his upper 
abdomen with both hands crying out with each paroxysm of pain. Temperature was 
99.6° F., pulse 90, respiration 20. Skin was dry; there was no jaundice. Head 
and neck were normal, as were heart and lungs. Blood pressure was 130/54. Ab- 
domen was flat, with no distention; it was held rigid. The respirations were thoracic. 
Palpation revealed generalized spasticity and rigidity, most marked in the upper 
abdomen. The point of maximum tenderness was in the midepigastrium just to the 
right of the midline. The liver could not be palpated and no abdominal masses 
were palpated. There was no tenderness to deep percussion over the kidney regions. 
Peristalsis was slightly increased. The genitourinary system was normal; neurologic 
system was normal. 

Laboratory Findings.—Hemoglobin was 70 per cent; red blood cells 4,000,000 ; 
white blood cells 24,600; polymorphonuclear neutrophil leucocytes 93 per cent; eosino- 
philes 2 per cent; lymphocytes 5 per cent. Thick and thin smears for malaria were 
negative, Kahn test was negative, and urinalysis normal. X-rays of the chest were 

*Lt. Col., Medical Corps, Army United States; Assistant Chief, Surgical Service. 
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negative. There was no air underneath the diaphragm. <A flat plate of the abdomen 
was negative and no renal or biliary calculi were seen. 

A tentative diagnosis of acute cholecystitis was made and the patient was given 
Y% gr. of morphine and 1000 ¢.c. of 5 per cent glucose in normal saline solution. 
Three hours later his condition was much worse. The pain in the epigastrium re- 
turned with greater intensity, it was now constant, he was unable to lie still, and 
rolled from one side of the bed to the other, crying out with the pain. The tempera- 
ture rose to 101.2° F., pulse 110, respiration 24. The abdominal rigidity was now 
boardlike. The white blood cell count was repeated and was 49,100, polymorphonu- 
clear neutrophil leucocytes 91 per cent, eosinophiles 2, and lymphocytes 7. 


Ligament of 
Treitz\. 


unal 


Diverticulum 


Fig. 1. 


An exploratory laparotomy was done for perforation of the gall bladder. Under 
ether anesthesia an upper right rectus incision was made. On opening the peritoneal 
cavity there was a moderate amount of cloudy fluid. The peritoneum and serosa 
of the intestines were slightly injected. The gall bladder and bile ducts were normal. 
No gastric or duodenal ulcers were found. The pancreas was normal and appendix 
was normal. <A search of the smali gut revealed a large solitary diverticulum of the 
jejunum about eighteen inches from the ligament of Treitz (Fig. 1). It arose from 
the superior aspect of the jejunum about 1 em. from the mesenteric border. It 
measured 214 cm. at its base, 4 em. in width, and 6 cm. in length. Its serosa was 
markedly injected, and scattered over its surface were numerous fibrinous placques, 
similar to the reaction seen in acute suppurative appendicitis. The walls of the 
diverticulum were slightly thickened, and its contents, mostly gas, were easily evac- 
uated into the jejunum. Its base was clamped, and the diverticulum was removed. 
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The gross specimen showed rather marked reddening and congestion of the serosa. 
The wall was slightly thickened, the rugae of the mucosa were prominent. There 
was no ulceration or perforation. Microscopic examination showed hyperplasia of 
the jejunal mucosa. The lamina propria of the mucosa was markedly congested. 
A few of the vessels had ruptured, spilling blood into the interstitial tissue. The 
lamina propria in some areas was heavily infiltrated with plasma cells, eosinophilic 
leucocytes, a few small round cells, and a rare polymorphonuclear leucocyte. <A 
slight subacute inflammatory reaction was noted within the submucosa. The serosal 


vessels were slightly congested. No evidence of malignancy or acute perforation was 
found. 

The postoperative course was uneventful. The patient was discharged on the 
twentieth postoperative day. Re-examination eight months later, Aug. 13, 1943, 
showed the patient to be in excellent health. He had regained his original weight 
of 104 pounds. He has had no abdominal pain, he can eat any type food without 
discomfort. X-ray of the gastrointestinal tract was normal. 


SUMMARY 
1. A case of acute diverticulitis of the jejunum is reported. 
2. Due to the rarity of this condition, it was thought advisable to in- 
clude it in the literature. 
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TUMORS OF SALIVARY GLAND ORIGIN 


So-CALLED Mixep TUMORS 


Guy F. Roppins, M.D.* New York, N. Y. 


(From the Department of Surgery, New York Post-Graduate Medical 
School and Hospital) 


NTRODUCTION.— Although **mixed’’ tumors of salivary gland ori- 

gin are not uncommon, debate still rages about etiology, and to a 
lesser degree, about diagnosis, and treatment. This report by various 
members of the staff of the New York Post-Graduate Hospital, of fifty- 
six cases seen at this institution during eleven years from February, 
1930, to February, 1941, may serve to clarify the problems of diagnosis 
and therapy. 

Pathogenesis.—The pathogenesis of this group of tumors has been a 
controversial subject for many years. Maximow and Bloom, Arey, Zym- 
bal, Li and Yang, and Sheldon have contributed to its study. Sheldon 
agreed with most authors that the ecartilage-like cells, often so prom- 
inent a feature of the tumors, were in reality epithelial cells, but con- 
tended that true cartilage may be present, the latter arising, not from 
epithelium, but from the stroma itself. He regarded the neoplasms as 
composed of one or two different types of cells, both normally present 
in salivary glands; one is represented by secreting epithelium, and the 
other by the basket cells which are peculiar muscle cells belonging to the 
myoepithelium. Allen opposed his conclusions to those represented by 
Zymbal and by Sheldon. Working with four so-called mixed tumors 
from mammary glands of dogs and one from a human breast, Allen con- 
sidered the ‘‘cartilage’’ in three canine cases to be true cartilage ‘‘de- 
rived directly from adult epithelium,’’ and indicated that these conelu- 
sions were applicable to ‘‘mixed’’ tumors of the salivary glands. 

Gross Anatomy.—Relatively few neoplasms of the salivary glands are 
clinically and microscopically carcinomas, and almost all are referred to 
as ‘‘mixed’’ tumors. The word ‘‘mixed’’ is placed in quotation marks 
beeause practically none are really mixed, in the sense of teratomas 
(ovary, testis, etc.) and refers to the fact that, in addition to the pre- 
dominating epithelium, there is stroma with diverse features suggesting 
dysontogenesis. 

-“‘Eneapsulation’’ is a term with various interpretations. The cap- 
sule of a salivary gland neoplasm bears no resemblance to the true ecap- 
sule of the spleen or kidney. It consists of the more or less thickened 
pre-existent interlobular septa of the peripheral part of the gland. This 
means that, on the one hand, the ‘‘capsule’’ is intimately connected with 
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the septa in the area of the tumor, and that, on the other hand, the 
‘‘eapsule’’ is also connected with the septa of the surrounding non- 
neoplastic portion of the salivary gland. As a result, when the neo- 
plasm is ‘‘enucleated,’’ nonneoplastic tissues are also removed as they 
lie outside the capsule of the tumor. 

There are dilated neoplastic acini just inside and closely adherent to 
the capsule. If an attempt were made to remove the tumor without the 
capsule, the outermost walls of such tumor acini would be left behind 
to serve as the nidus for a so-called recurrence of the new growth. 

Malignancy may manifest itself as extension of the neoplasm beyond 
the capsule, or, less commonly, by metastasis. 

‘*Aberrant’’ cannot be applied to the neoplasms found in the mouth. 
Aberration of the normal process of development may be responsible 
for the presence of salivary gland tissues in structures adjacent to the 
oral cavity, including the base of the skull. The lobe of the ear is too 
close to the parotid gland to be considered a significant aberrant site. A 
few tumors similar to the so-called aberrant tumors have been found 
elsewhere in the body, as, for example, on the leg. The close resemblance 
between cutaneous basal tumors and salivary gland tumors suggests 
that such neoplasms of the extremities are probably extreme variants of 
basal cell carcinoma. 

The surface of the salivary gland tumor is frequently nodular be- 
cause the neoplastic process involves many lobules. The cut surface is 
usually lobulated, light gray to yellowish gray, and often has mucoid or 
glassy areas. The latter are foci of cartilage-like stroma, which how- 
ever, rarely cut with the resistance of true cartilage. 

Microscopic Anatomy.—Microscopically, the predominant element is 
the epithelium which appears in the form of interlacing strands, con- 
voluted columns, solid nests, cribriform nests, acini, ete. Impressive 
evidence, including that provided by tissue culture, has been marshalled 
by Zymbal to indicate that the neoplasms are not mixed. His work 
tends to show that the mucoid portions of the stroma are due to de- 
generation and subsequent disintegration of the epithelium. The so- 
called cartilage is, therefore, not cartilage but altered stroma that sug- 
gests but does not have the features of true cartilage. 

Other changes in the stroma include hyalinization (frequently a 
prominent feature), calcification, and even ossification. Fat is some- 
times found. Many salivary gland tumors do not have the eartilage- 
like areas in conspicuous fashion, so that unless several sections are ex- 
amined the microscopie picture may look like that of an adenoma, a rela- 
tively rare salivary gland tumor. 

Site.—There were 56 mixed tumors of the salivary gland region in 55 
patients. One patient had two distinct tumors, one of the soft palate 
and another of the parotid gland. The tumor of the soft palate was 
completely removed and seven years later a tumor of the parotid gland 
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was noted and removed; neither has reeurred. Of the 56 tumors, 32 were 
in the parotid, 3 in the submaxillary, and 1 in the sublingual gland. 
Twenty others, not connected with the large glands, were found in vari- 
ous parts of the head. Eight were in the hard palate, 2 in the upper 
lips, 2 in the lower lips, and 2 in the cheek. There was 1 each in the 
scalp, lobe of the ear, soft palate, nasolabial fold, infraorbital and post- 
auricular areas. One tumor was found on the leg which microscopically 
closely resembled the neoplasms of this group, but it is not included in 
the statistical study. 

Age and Ser.—Twenty-eight men and 27 women comprised the group 
reported here. The average age when the tumor was noted was 35 years. 
The youngest patient was 14 years of age and the oldest, 75 years; 79 per 
cent were under 50 years of age, and 50 per cent were between 21 and 40. 
In Wood’s series of 42 cases, one-half of the number of patients were 
between 21 and 50 years of age. Chen and Loucks reported 45 cases of 
which 80 per cent of the patients were less than 40 years of age. MeFar- 
land collected 90 cases, more than one-half of which were in the third 
and fourth decades. His youngest patient was 1 year old, and his old- 
est, 75 years. 

The youngest patient coming to operation was 16 years of age and the 
oldest, 76 years; the average age was 43.4 years. Two-thirds of the pa- 
tients were operated upon during the third, fourth, and fifth decades. 

Duration.—A characteristic feature of this group of tumors is the 
long lapse of time before operation. One patient had noticed a mass 
for 34 years before coming to the hospital. Benedict and Meigs de- 
seribed a tumor that had been present for at least 38 years. The aver- 
age duration in this series was 8.4 years, as compared with 7 years as 
reported by MeFarland, and 8.75 years by Wood. One-third of our 
patients presented themselves within a year after first noting the mass; 
79 per cent were seen within 5 years. 


Rate of Growth.—No fixed growth rate was noted. Twenty-seven of 
the patients said their tumors grew slowly. Eleven had noticed a lump 
for many years which suddenly began to grow rapidly. The tumors of 
the hard and soft palates came to observation an average of 12 months 
after first being recognized by the patients. This was probably because 
growth interfered with mastication and deglutition. 


Size, Consistency, and Mobility.— Most of the tumors were smaller than 
3 em. in diameter, but some were as large as 12 em. Larger neoplasms 
have been reported; McFarland quotes Conterill as having seen a pa- 
rotid tumor weighing 26 pounds. 

On clinical examination, the majority (37) of the neoplasms was firm. 


However, 8 were described as cystic, 7 as soft, 3 as nodular, and 1 as 
fluectuant. The primary parotid tumors were freely movable, but the 
recurrent tumors were adherent to the skin and deeper structures. 


Twelve of the twenty tumors found in the head outside the large sali- 
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vary glands were fixed to underlying tissues; the others were freely moy- 
able, as were the neoplasms of the submaxillary glands. The single sub- 
lingual gland tumor was fixed to the adjacent structures. 

Metastasis.—Distant metastasis is recognized as a rare occurrence. In 
none of the cases in this series was there metastasis to lymph nodes or to 
distant regions, but a few submaxillary and sublingual mixed tumors 
with metastasis to the pleura, lungs, and regional nodes have been re- 
ported. Erosion of adjacent bone is frequent in cases of tumor of the 
hard palate, and two patients of this series have had three recurrences, 
each involving bone. 

Diagnosts—Only 29 of the 56 tumors (43 per cent) were correctly 
diagnosed before operation. The record was even poorer with the 20 
tumors located outside the large salivary glands; only 1 was properly 
identified clinically. The fact that salivary gland neoplasm is usually 
not considered in the differential diagnosis of oral tumors probably is 
responsible. Tuberculous adenitis, branchiogenic¢c cysts, cysts of the pa- 
rotid, lipoma, sebaceous or mucous eysts, fibroma, and carcinoma were 
among the clinical diagnoses. 

Most diagnostic problems in neoplasia are simplified by biopsy, but 
the use of this method has not been helpful in this series. Most of these 
tumors are so small that primary complete surgical removal is not dif- 
ficult and is to be preferred. 

Blady and Hocker, and others, reported radiographie studies on sali- 
vary tumors after injection of the ducts with a radiopaque oil. The 
filling defect in the duct system was said to be of an ‘‘orderly nature”’ 
in mixed tumors, whereas carcinoma produced an irregular defect which 
has been deseribed as ‘‘puddling.’’ 

Treatment.—All of the 56 tumors here reported were excised widely, 
with the goal of the entire removal of the tumor and its apparently en- 
capsulating tissues. Erich has suggested electrodesiceation of the wound 
edges in cases of hard palate tumors—a procedure employed in our 
elinie. 

One patient was given x-ray irradiation preoperatively and another 
postoperatively. Two others were advised to have postoperative x-ray 
therapy, but failed to reappear for treatment. (Both treated patients 
have had no recurrences to date. ) 

Branches of the facial nerve were sacrificed when necessary. A good 
cosmetic result was considered secondary to complete removal of tumor 
tissue. Transient facial paralysis was noted in 3 eases. One patient 
has permanent postoperative paralysis of the mandibular branch of the 
seventh nerve. 

There is no unanimity of choice of therapy in the literature. There 
is, however, a trend away from the use of x-ray and radium irradiation 
and toward radical surgical removal of the tumor, including the appar- 
ently encapsulating tissues. Ewing advised radical surgery and had 
little faith in the use of x-rays. Levine has suggested partial excision of 
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the tumor mass with implantation of radon seeds and radium blocks. 
Benedict and Meigs, Widmann, Martin and Elkin, and Cohn considered 
x-ray and radium palliative at best. Fox reported poor results with 
x-ray. Brunsehwig’s use of radium and surgery in a case involving the 
tongue with lymph node metastasis apparently served to check the 
growth. Thibaudeau and Burke, Maleom, Merritt, and Martin and Elkin 
wrote of instances in which patients have done well with combined sur- 
gical and x-ray treatment. 

McFarland reported 300 cases of mixed salivary tumors, and later 
413 instances. He thought x-ray of no value and advised complete sur- 
gical excision of the tumor and its apparently encapsulating tissues, in- 
dicating that this can best be accomplished by allowing the tumor to 
reach the size of a lemon before operating. This suggestion is obviously 
useless in dealing with intraoral tumors. Chen and Loucks practiced 
radical surgical excision of the tumor and all of its capsule, condemn- 
ing enucleation alone. Kini and Rao, Cohn, and Swinton and Warren 
all advised primary radical surgery. The latter two authors mentioned 
persistent salivary fistulas and facial nerve paralysis as troublesome 
complications. Repair of the facial nerve was suggested by anastomosis 
of the spinal accessory or hypoglossal nerve to the facial nerve, together 
with resection of the superior sympathetic chain. 

Recurrences.—Nine of the 55 patients in this series did not return to 
the follow-up clinies. The remaining 46 patients were alive and still 
under observation in February, 1941; the average postoperative period 
is 3.8 years. One patient has been observed for less than 3 months, one 
has been observed over a period of 10 years, and 3 more for over 8 years. 
Inasmuch as recurrence may take place many years after primary sur- 
gical excision (McFarland reports a recurrence 47 years postopera- 
tively), the postoperative period is too short to be certain of cure. Of 
the 7 patients with tumors which were recurrent upon admission, 5 have 
been followed with only 1 recurrence since coming under our observa- 
tion. In this ease there is a nodule, 2 by 3 mm., overlying the parotid 
area. It has not enlarged since it was first noted 1.5 vears ago (8 months 
postoperatively). There have been 4 recurrences (8.4 per cent) in pri- 
mary cases, making a total of 5 (10.5 per cent) with recurrence since 
operation at the New York Post-Graduate Hospital. At present there 
are 3 patients (6.3 per cent) with recurrences, and of these, 2 (4.2 per 
cent), both with tumors of the hard palate, have active progressive 
disease. One was unable to foretell which tumors would recur by study- 
ing the microscopic anatomy of the primary tumors, a conclusion also 
reached by McFarland in a recent article. The 2 patients with active 
recurrent disease were tumors of the hard palate. One was biopsied and 
the other desiccated before being submitted to surgical excision. These 2 
primary tumors showed microscopic features quite similar to others 
which have not recurred. 

At present it is difficult to form any definite conclusions from one’s 
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own observations or from the literature as to why tumors of the salivary 
gland region recur. However, results lead to the belief that wide re- 
gional excision is the only apparent assurance against recurrences. 

There is great variation in the percentage of recurrences reported by 
others. MeFarland reports 69 recurrences (23 per cent) ameng 297 
cases, with 13 fatalities. Martin found 34 mixed tumors of the parotid 
among 65,351 admissions at the Barnard Free Skin and Cancer Hospital, 
St. Louis, Mo. Of these, 18 submitted to treatment; 10 showed no evi- 
dence of recurrence. Thibaudeau and Burke reported 29 cases. Eight- 
een were symptom-free, 2 improved, 38 recurrent, and 6 dead in a 10- 
year series. Patey recorded 50 mixed tumors: 388, parotid; 6, submaxil- 
lary; 5, hard palate; 1, sublingual. There were 7 recurrences (19 per 
cent); these included 5 parotid tumors, 1 submaxillary, 1 of hard palate, 
and the single sublingual neoplasm. One submaxillary case failed to re- 
turn to the follow-up clinic. Patey believed that the fear of damaging 
the facial nerve and the failure to remove the encapsulating tissue of 
the tumor increased the probability of recurrence. 

Swinton and Warren had 2 recurrences (4.3 per cent) among 81 eases, 
of whieh 9 were classified as malignant. Wide surgical excision was the 
procedure followed by them. Eggers collected 87 mixed tumors of the 
hard palate from the literature and added 5 cases of his own; there were 
only 2 recurrences (2.1 per cent). Sonnenschein called attention to the 
frequent recurrence of mixed tumors of the soft palate. Chen and 
Loucks have followed 18 of 38 mixed tumors; they had no recurrences. 
Nine of the 18 eases had been followed for less than a vear. 

Prognosis.—It is well known that mixed tumors of salivary gland ori- 
gin rarely metastasize to distant regions, but they frequently recur lo- 
cally. Wood reported a tumor that recurred 17 times during 34 years. 
Statistics compiled over an 11-year period obviously cannot serve as a 
basis for satisfactory prognosis. Some tumors are quiescent for years. 
Paller recorded a tumor which was inactive for 37 years, only to increase 
in size at the end of that time. MeFarland reported quiescence for 49 
years and Wood for 53 years. It is not unlikely, however, that the 
probability of recurrence is smaller following radical surgical excision 
than after any other form of therapy. Those who have followed this 
course have had, to date, as good or better results than those who utilize 
combined surgical and x-ray therapy, or x-ray alone. 
CONCLUSIONS 
1. A series of 56 mixed tumors of salivary structure is reported. 

2. Salivary gland tumors outside the large glands are rarely diagnosed 
correctly. 

3. Wide primary surgical excision of the tumor and its apparent cap- 
sule is the treatment of choice and the only protection against recurrence. 

4. The primary histologic picture does not reveal information which 
aids in foretelling recurrence. 

5. In the series there are 2 patients (4.2 per cent) with active reeur- 
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rent disease; 5 (10.5 per cent) with recurrences since operation, and 4 
(8.4 per cent) with recurrences in tumors which were primary upon 
admission. Of the original 55 patients, 46 (84 per cent) were included 
in follow-up studies. 
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SOME STUDIES WITH ZEPHIRAN 


WitH PARTICULAR REFERENCE TO Its USE IN TIME OF WAR 


Harris B. SHUMACKER, JR., M.D.,* AND WILLIAM R. Betuea, Jr., M.D.+ 
(From the Surgical and Laboratory Services of the 118th General Hospital) 


EPHIRAN is a mixture of high molecular alkyl-dimethyl-benzyl 
ammonium chlorides in which the alkyl group represents a series 

of homologous radicals derived from the fatty acids of cocoanut oil. 
It is the purpose of this communication to describe its properties, its 
applicability in surgery, to report studies which extend its sphere of 
usefulness and to point out its special utility in surgery in war time. 

Zephiran is an amber colored solid of soaplike consistency. It is 
marketed as a 1:10 concentrate. It is readily soluble in water, alcohol, 
and acetone. The solution is colorless and almost odorless. It has a 
definite detergent, keratolytic and emollient action, and is not irritat- 
ing to skin. It has a low surface tension, 1:1000 aqueous solution 
having a surface tension of 37.4 dynes per eubic centimeter at 25.3° 
C.° It is procurable and inexpensive. Soap exerts some inactivating 
influence upon zephiran,' but zephiran is compatible with local anes- 
thetic agents, the sulfonamides and other substances with which it may 
come in contact in operative surgery. It is stable and active over a 
wide range of temperatures. Freezing, storage at temperatures in excess 
of 50° C. for eighteen days, and storage at room temperature for more 
than eight months cause no apparent loss in germicidal efficacy.‘ 

Since Domagk? deseribed the remarkable bactericidal property of 
this agent a number of studies have confirmed its value as a germi- 

Testing its efficacy against Staphylococcus aureus, Eberthella typhosa, 
E. coli, Streptococcus hemolyticus, Str. viridans, Cryptococcus hominis, 
and Monilia albicans at 37° C., Dunn‘ found its phenol coefficient varied 
from 274 against M. albicans to 579 against Str. hemolyticus. The 
highest dilution which would kill these organisms in ten but not in five 
minutes varied from 1:25000 against Staph. aureus and M., albicans to 
1:95000 against Str. hemolyticus. Comparing the bactericidal activ- 
ity of phenol, hexylresoreinol, tincture of merthiolate 1:1000, tincture 
of metaphen 1:200, pepsodent, and aqueous zephiran 1:1000, Dunn? 
found zephiran superior to all the others against Staph. aureus both at 
20 and 37° C., superior to all of them against FZ. coli at 20° C., and to 
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tWe shall not attempt to review the literature completely. A number of articles 
are not available to us in our present situation. 


931 


ES 
‘ 
a 


932 SURGERY 


all except metaphen at 37° C. Comparative studies of the bactericidal 
action of these agents against Staph. aureus in 50 per cent horse serum 
showed zephiran to be superior to the others. Penetration and inhibi- 
tion tests carried out by Heineman® with the agar cup-plate method 
demonstrated that zephiran has excellent eapacity for penetration and 
inhibition. Staph. aureus was inhibited in a concentration of 1:100,000 ; 
E. typhosa in a concentration of 1:5000 but not in a concentration of 
1:10,000. Miller, Baker, and Harrison’ found zephiran more active in 
inhibiting the metabolism of dental bacteria and yeast than fluoride 
and iodo-acetate. Action of zephiran against the spores of B. subtilis 
is enhaneed if the solution is brought to a pH of 8.6.° 

Zephiran for Preparation of the Hands of Members of the Operat- 
ing Team.—-Since dilute aqueous zephiran has, in our experience, 
proved so eminently satisfactory for the preparation of the skin of the 
patient before operation it was felt advisable to investigate its possible 
use for attempting to sterilize the hands of the operating team. One 
might suppose that any agent satisfactory for the preoperative prepara- 
tion of skin might be equally useful in preparing the hands of the 
members of the operating room staff. This is not necessarily true for 
two reasons. First, there is a remarkably rapid increase of organisms 
within the gloved hand increasing with the length of time the gloves 
are worn.'® Second, the patient may have greater resistance to the 
flora of his own skin than to that of others. In addition, however, to 
remarkable germicidal activity, any solution which might be found use- 
ful in this regard would necessarily have to possess two additional at- 
tributes, namely, lack of irritation of skin when used repeatedly over 
long periods of time, and extreme lowness of cost. We know of no 
other agent which apparently possesses all of these qualities. 

Experimental Method.—Two problems had to be solved before the 
study could be undertaken, first, to devise a method which would give 
reliable comparative estimates of the worth of various methods of pre- 
paring the hands, and second, to make sure that any good results which 
might be obtained would be due to bactericidal and not to bacterio- 
statie action. Price’’ has described a method of study giving almost 
quantitative results and constituting a real advance in the investiga- 
tion of skin sterilization. This depends upon ealculation of the num- 
ber of organisms present on the skin by serubbing into a large number 
of basins for one minute each, doing bacterial counts upon the contents 
of each basin, and plotting the results, whieh follow a regular log- 
arithmie curve. Such a method of study could not be employed, how- 


ever, because in a busy army hospital neither the time nor supplies were 
available. The method decided upon is the following: The hands were 
prepared and sterile gloves were put on. After the desired interval of 
time the euff of the glove was pulled away from the wrist so that the 
palmar surface of the hand was visible. Ten cubic centimeters of 
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sterile normal saline solution were then poured into the glove in such 
a way as to avoid contact with the cuff of the glove which was con- 
taminated. The fingers of the gloved hand were then extended and 
flexed so as to mix thoroughly the salt solution with any sweat or epi- 
thelial debris which might be present on the palmar surface of the 
hand, following whieh several cubie centimeters of the solution were 
withdrawn by sterile pipette. [Exactly 1 ¢e¢. was then plated out in 
10 cc. of dextrese agar. Cultures were read after incubation for forty- 
eight hours at 37° CC. This gave us a roughly semiquantitative method 
with all factors the same in each instance except the bacterial flora of 
the hands being tested. 

After doing a number of experiments dealing with the inaetiva- 
tion of zephiran by soap, the second problem was finally met by experi- 
ments such as are recorded in Tables I and II. In the first experiment 


TABLE I 


SHOWING THAT ABSENCE OF BACTERIAL GROWTH IN CULTURES OF THE PALMAR 
SURFACE OF HANDS PREVIOUSLY SOAKED FoR 3 MINUTES IN 1:2500 AQUEOUS 
ZEPHIRAN AND PLACED IN STERILE RUBBER GLOVES WET WITH THE 
ZEPHIRAN SOLUTION IS DUE 'ro DEATH OF ORGANISMS AND NOT TO 
INHIBITION OF GROWTH By ANY TRACES OF ZEPiIIIRAN PRESENT 


PLATE |NUMBER OF 


SOURCE METHOD OF CULTURE NUMBER| COLONIES 
Solution from glove 1 in 10 dextrose agar | 0) 
1 «ee. plus 1 drop soap in 10 2 0 
c.c, dextrose agar 
1 ec. plus 2 drops soap in 10 3 0 
c.c. dextrose agar 
5 cc. of solution from glove/1 c¢.c. in 10 dextrose agar 4 | 
contaminated with 0.1 ¢.c. of|1 ¢.c. plus 1 drop soap in 10) J) 
24 hour old Staph. aureus|  c¢.c. dextrose agar | 
broth culture 1 «ec. plus 2 drops soap in 10 
ec, dextrose agar | 
5 sterile normal salt solu-|1 ¢.c. in 10 ¢.e. dextrose agar 7 
tion contaminated with 0.1/1 ¢.c. plus 1 drop soap in SP 
cc. of 24 hour old Staph.) c¢.e. dextrose agar | 
aureus broth culture 1 ¢.c, plus 2 drops soap in 1(}| 9 | 8S. T.* 
ee. dextrose avar 


*S. T., Several thousand: no significant difference in the number of colonies in 
plates 4 to 9. 


a subject, without other preparation of his hands, soaked them for 
three minutes in 1:2500 aqueous zephiran and put on sterile gloves 
wet with zephiran. After thirty minutes 10 ¢.e. of sterile salt solution 
were poured onto the palmar surface of his gloved hand according to 
the method described and as much as possible was removed by sterile 
pipette. One cubic centimeter of this solution was plated out in dextrose 
agar, and to two similar plates, one and two drops of liquid green soap 
were added. Five cubie centimeters of the solution removed from the 
gloved hand were then inoculated with 0.1 ¢.c. of a twenty-four hour 
broth culture of Staph. aureus and 1 ¢.c. portions of this contaminated 
solution were similarly plated. Five cubie centimeters of sterile normal 
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TABLE IT 


SHOWING THAT ABSENCE OF BACTERIAL GROWTH IN CULTURES OF THE PALMAR 
SURFACE OF HANDS PREVIOUSLY SOAKED FOR 3 MINUTES IN 1:1000 AQUEOUS 
ZEPHIRAN AND PLACED IN STERILE RUBBER GLOVES WET WITH THE 
ZEPHIRAN SOLUTION IS DvuE TO DEATH OF ORGANISMS AND NOT TO 
INHIBITION OF GROWTH By ANY TRACES OF ZEPHIRAN PRESENT 


SOURCE NUMBER| COLONIES 
Solution from glove 1 «ce. in 10 ¢.c. dextrose agar ] 0 
5 «ec. of solution from glove}! cc. in 10 ¢.c. dextrose agar 2 4000-6000* 
contaminated with 0.1 ¢.c. of 
24 hour old broth culture of 
Staph. albus 
5 ec. of sterile normal salt|/i ¢.c. in 10 c.c. dextrose agar 4000-6000" 
solution contaminated with 
0.1 ee. of 24 hour old broth 
culture of Staph. albus 


_*Counting under magnification of a smali measured area revealed no significant 
difference in the number of colonies in plates 2 and 3. 


salt solution were then contaminated with 0.1 ¢.«. of the same broth 
culture, and 1 ¢.¢. portions of this were plated in similar fashion. After 
forty-eight hours there was no growth in the first three plates. Several 
thousand colonies were present in the remaining six plates. Although 
the colonies were too numerous for accurate count, counting of a small 
measured portion of each plate under magnification revealed no sig- 
nificant difference in the number of colonies in these six plates. This 
experiment demonstrated that the maximal amount of zephiran which 
might be present on the palmar surface of the hands on which 1:2500 
zephiran had been used was insufficient to cause any inhibition of growth 
once it had been diluted with the standard amount of salt solution and 
agar. A second experiment carried out in the same manner gave identi- 
cal results. In the experiment recorded in Table IT similar studies were 
made after soaking the hands in 1:1000 aqueous zephiran and putting 
on gloves wet with the zephiran solution. This experiment also showed 
that not enough zephiran was present to cause any inhibition of growth 
in the culture plates. 

The studies were all carried out in the operating room, usually in the 
midafternoon. The room temperature could not be kept constant but 
varied little from day to day, averaging 85° F. Subjects were officers, 
nurses, and enlisted men of the operating room staff. Before the experi- 
ments were begun the subjects had been performing their regular duties, 
such as oiling instruments, sorting dirty linen, serubbing the floor. The 
hands were not washed and the nails were not cleaned before the experi- 
ments were begun. After preparation of the hands the subjects put on 
sterile rubber gloves and then resumed their regular duties, no effort 
being made to keep the outside of the gloves sterile. Gowns were not 
worn. In two instances a glove was inadvertently torn so that culture 
from this hand could not be obtained. Ordinarily six subjects were 
used, a culture being obtained from the left hand after having the gloves 
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on for one-half hour and from the right hand after one hour. 

The results obtained are recorded in Table III. Two subjects whose 
hands were grossly clean but had not been prepared in any manner 
put on sterile gloves, and cultures were obtained after thirty and sixty 
minutes. There was considerable variation in the number of colonies 
present in cultures of the hands of the two individuals. There was an 
average of more than 120 colonies after thirty minutes and more than 
300 after one hour. Six subjects scrubbed their hands and forearms 
vigorously with liquid green soap and running tap water for three 
minutes using sterile brushes, then carefully cleaned their nails, 
scrubbed with soap and water for an additional five minutes and then 
soaked their hands and forearms for three minutes in 70 per cent by 
weight ethyl alcohol. After thirty minutes none of the twelve hands 
cultured showed any growth of organisms, but after one hour 42 per 
cent of the hands cultured showed some growth, the average number 
of colonies in those plates showing growth being 1.4 per plate. 

Without any cleansing of the hands or nails twelve subjects soaked 
their hands for three minutes in 1:2500 aqueous zephiran, washing the 
hands with a wash cloth as they soaked. Following this, sterile gloves 
were put on wet with zephiran, the hands being held up to allow all of 
the solution possible to drain out of the gloves. After the gloves were 
on for one-half hour 42 per cent of the cultures showed some growth, 
the average number of colonies being 3.2; after one hour 42 per cent 
also showed some growth, the average number of colonies being 1.6. 
Twelve subjects similarly prepared their hands by soaking for three 
minutes in 1:2500 aqueous zephiran after which they dried their hands 
and put on dry sterile gloves. After one-half hour 25 per cent showed 
some growth, the average number of colonies being 2, and after one hour 
25 per cent showed some growth of organisms, the average number of 
colonies being 1.3. The slightly higher incidence of positive cultures 
with the wet technique may have possibly been due to the fact that 
certain subjects may have inadvertently lowered their gloved hands 
while their unsterile forearms were still wet with the solution which 
had drained down from within the glove, thus carrying back into the 
glove some organisms. Twelve subjects serubbed their hands with 
1:2500 aqueous zephiran and tap water for three minutes, following 
which the hands were soaked in 1:2500 zephiran for three minutes. 
There was only one colony which grew out in the plates from twenty- 
three hands cultured. 

Similar experiments were carried out with 1:1000 aqueous zephiran. 
After a three minute soak, gloves were put on by the wet technique. 
Only one hand cultured showed any growth of organisms and in this 
instance only a single colony. After hands were soaked for three 
minutes and dry gloves put on, two hands showed a growth of a single 
colony in thirty minutes and one after one hour. Twelve subjects 
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serubbed their hands for three minutes in a basin containing 1:1000 
‘ zephiran, all scrubbing into the same small basin and using no running 
water at all, after which the hands were soaked for three minutes in 
1:1000 zephiran. Only one hand showed any growth of organisms, this 
being a single colony. 

It is not felt that the absence of growth of organisms in cultures from 
the gloved hands of our subjects indicates that the hands were sterile. 
Ms It appears that absolute sterility of the skin of hands and forearms is 
impossible to attain.’® It is felt, however, that the method employed is 
a valid comparison of the effectiveness of the various methods used in 
these experiments in rendering the hands as free of organisms as is 
| a possible. The method of culture was the same in all instances and that 

portion of the gloved hands cultured is the one in which sweating is 

most abundant. 
It is apparent that there were fewer hands from which positive eul- 
4 tures were obtained after brief scrubbing with 1:2500 zephiran and a 
: short soak in this solution, and after simply soaking the uncleansed 
hands in 1:1000 zephiran for three minutes than there were after the 
: most rigorous scrubbing with liquid green soap for eight minutes fol- 
( lowed by soaking in 70 per cent aleohol for three minutes. Twenty-one 
per cent of the hands prepared by the usual soap and water and alcohol 
| technique showed some growth of organisms. Of seventy-one hands 
4 prepared with 1:2500 aqueous zephiran, 24 per cent showed growth 
” of some organisms. Of seventy-one hands prepared with 1:1000 zeph- 
iran, only 7 per cent showed growth of organisms, only one colony grow- 
ing out in each instance. It would appear that one could at least 
conclude from this that a brief soak in 1:1000 zephiran brings about as 
good a preparation of the hands as the most rigorous soap and water 
scrubbing followed by soaking in aleohol. Certainly this would appear 


to be particularly true if the soak in zephiran is preceded by a brief 
scrubbing in this solution. 
\4 After soaking in zephiran theshand has a very comfortable satiny 
ra feel which persists for several hours. Zephiran cleans the hands very 


Pp well. It is more effective in removing oil and greasy debris than is 
ee | soap and water. Used day after day over a long period of time it never 
causes any skin irritation and does not make the nails brittle or dis- 
colored. 

It is our feeling that preparation of the skin of the hands and fore- 
arms of members of the operating team can be reliably carried out as 
follows: Clean the nails, serub the hands and forearms vigorously in 
aqueous zephiran 1:1000 for three minutes, and soak them for three 
minutes in a basin containing this solution. Between clean cases soak 
the hands in zephiran for three minutes. Serubbing with 1:1000 
aqueous zephiran causes no real lather but a lather is obtained when 
one serubs with 1:500 zephiran and this dilution may be employed for 
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serubbing if it is desired. If the hands are moistened with zephiran 
they can be easily slipped into powdered, dry sterilized gloves. Most of 
those who have put on gloves in this manner feel that their hands are 
more comfortable than when they are put on dry with taleum powder. 
Although we have no objective proof it would seem likely that the film 
of zephiran on the hands would tend to inhibit growth of those organ- 
isms which may remain on the skin. 

Zephiran in the Preparation of the Operative Field.—Zephiran has 
been used by a number of individuals in the preparation of the patient’s 
skin before operation, but ordinarily in combination with some other 
antiseptic agent. Walter’? reports that 2000 patients have undergone 
operation at the Peter Bent Brigham Hospital, with the operator using 
three changes of 1:1000 aqueous zephiran alternating with three 
changes of 70 per cent alcohol. He did not cite the incidence of wound 
infections. In 75 eases a biopsy was taken of the skin prepared in this 
manner from which cultures were made after maceration of the tissue. 
Seventy-three per cent showed no growth of organisms. White, Collins, 
and Newman'* used a skin preparation of soap and water, benzine, 
alcohol, and tincture of zephiran, 1:1000. In fifty-one operative cases 
there was a single wound infection while there were seven wound in- 
fections (28 per cent) in twenty-five cases in which 3.5 per cent tincture 
of iodine was used in preparation of the skin. Biopsies of the skin 
taken before and after this clean up in fifty-one cases were cultured. 
In every instance there were organisms from the biopsy taken before 
skin preparation, in only two instances from biopsies taken after skin 
preparation. 

Wright and Wilkinson'* found zephiran very useful in traumatic 
surgery. One of us (H. B. S., Jr.) began to use zephiran for skin 
preparation in 1937, at which time he was a member of the surgical 
staff of the New Haven Hospital. The routine skin preparation in this 
hospital consisted of soap and water, aleohol, and 1:2000 aqueous 
zephiran. With this technique, in the year 1937-1938 the incidence of 
wound infection was as low as during any preceding year in which 
other germicidal agents had been used, the incidence in clean cases being 
2.4 per cent including all stitch abscesses and other trivial infections 
as well as the more obvious wound infections. 

In the 118th General Hospital the routine skin preparation before 
operation on the surgical service has consisted in sponging off the 
operative field with three or four changes of 1:2500 aqueous zephiran. 
Preceding this, the area has been shaved either dry or after simply 
wetting the area with aqueous zephiran. All members of the staff 
have been pleased with this routine. The incidence of stitch abscesses is 
not known but we have the impression that it is very low. There were 
three obvious wound infections in the first 350 clean cases thus prepared. 
One of these was a subcutaneous abscess under the donor area from 
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which pinch grafts were removed to be placed upon an_ infected 
eranulating area. It appears that the donor site must have been con- 
taminated by some faulty technique from the infected recipient area, or 
that the needle or procaine solution was contaminated. The second case 
was that of a superficial wound infection following repair of a ventral 
postoperative hernia which was carried out eleven weeks after explora- 
tion for multiple perforations of the bowel and only five weeks after 
a partially disrupted wound had healed. The third instanee was that 
of an unexplained mild wound infection after inguinal herniorrhaphy. 
In none of these instances was sulfanilamide powder used. In a rather 
large number of the cases included in this group sulfanilamide powder 
in small amounts was implanted in the wound. 

These data are not given as proof of the superiority of zephiran for 
preparation of the skin. In those reports mentioned other germicidal 
agents were used in conjunction with zephiran. In our own eases sul- 
fanilamide powder was used locally in many wounds. Even if a series 
of cases was presented eliminating such factors, it would not neces- 
sarily furnish any conclusive evidence that the zephiran was responsible 
for the low incidence of wound infections. Many things must be con- 
sidered in such an evaluation. Wound infections will be fewer when 
the surgical technique is gentle, when absolute hemostasis is achieved, 
when mass ligatures and strangulation of tissue are avoided, when 
small suture material is used, and when a rigid aseptie technique is 
maintained. In addition, there are two sources of organisms which 
may contaminate wounds other than the patient’s skin, namely, the 
air of the operating room and the hands of the operator and his assist- 
ants. Indeed, there is much to suggest that the hands of the operating 
team may be more frequently the source of organisms causing wound 
infection than either the patient’s skin or the air of the operating room. 
Gloves are punctured in a surprisingly large number of cases and a 
punctured glove may be responsible for thousands of organisms entering 
the wound. It is felt, however, that the data given do indicate that 
zephiran is a perfectly adequate agent for skin preparation. Further- 
more, in vitro studies demonstrate it to have greater germicidal efficacy 
than most of the antiseptics commonly employed for this purpose. In 
addition, its cheapness commends it. It has other very distinet advan- 
tages for the preparation of skin. 

It is easily applied and cleanses the skin well since it has a certain 
detergent and keratolytie action. It has not been necessary to use with 
it any other cleansing agent. In numerous instances when patients have 
been brought in after traumatic lacerations received on the streets, 
areas covered with grease and dirt have been cleaned without difficulty. 
Should the situation arise where it is felt that grease is being inade- 
quately removed one might supplement the zephiran clean-up by spong- 
ing the area with ether. The solution is nonirritating to skin. From 
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a rather large personal experience and the reports of the literature 
examined, we know of no instance in which there has occurred derma- 
titis, burn, or any skin irritation due to the use of aqueous zephiran. 
In the dilute solutions which are employed it causes no reaction if it is 
allowed to run into the various body orifices and cavities. It has a great 
advantage in the preparation of the face where it can be allowed to 
run into the external auditory canal, eyes, nose, and the mouth without 
fear of tissue damage. One has no coneern about the various body 
creases and folds as one does with so many of the antiseptics employed 
for skin preparation. One particular advantage of dilute aqueous 
zephiran is that it ean be used freely in open wounds with apparently 
no deleterious tissue reaction. Walter’? and Deskowitz' injected 1:1000 
aqueous zephiran into the peritoneal cavities of guinea pigs daily for 
a long period of time and found that the solution caused no reaction, 
although more concentrated solutions did cause some fibrinous reaction. 
We have poured the solution freely into open wounds both in traumatic 
cases and in elective operations and have never noticed any tissue reac- 
tion or any retardation of healing. This is a marked contrast to the 
severe tissue damage which is caused by alcohol, iodine, and many other 
agents which are used in skin preparation. In traumatic lacerations 
the task of preparing the area about the wound is immensely simplified 
when one can permit the solution to run into the laceration. 

If there is difficulty in preparing a hand or foot it may be useful 
to serub the part with a brush wet with zephiran and soak it in a basin 
of this solution. For those who prefer to prepare the operative field 
some hours beforehand as well as immediately before operation, the 
area may be prepared with zephiran and covered with a wet zephiran 
dressing some hours before the patient is brought to the operating room 
and prepared again in the usual manner immediately before draping 
the patient. For most general surgical procedures there is no dis- 
advantage and possibly some advantage in using a colorless solution, 
but where a large area must be prepared as, for example, in certain 
orthopedic operations it may be preferable to add to the zephiran solu- 
tion some dye to impart color to the skin with which it comes in contact. 

Although we have found 1:2500 aqueous zephiran to be satisfactory 
for the preparation of skin we are now using a 1:1000 solution sinee in 
vitro studies demonstrate that the 1:1000 solution kills organisms mueh 
more quickly than does the 1:2500. This is illustrated by the experi- 
ment described in Table IV. Twenty-one hemostats were immersed in 
a broth culture containing a luxuriant growth of Staph. aureus, Str. 
hemolyticus, B. proteus, E. coli, and Clostridium tetani. They were 
then placed upon a sterile field in order to dry and to allow the organ- 
isms to become fixed. Six of the clamps were then immersed for varying 
lengths of time in 1:2500 zephiran, another six in 1:1000 zephiran, and 
another six in an instrument-sterilization solution containing formalin 
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H TABLE 
: EFFECTIVENESS OF 1:2500 AND 1:1000 AQUEOUS ZEPHIRAN IN THE STERILIZATION OF 
} INSTRUMENTS 
a ORGANISMS PRESENT AFTER SOAKING CONTAMINATED INSTRUMENT IN 
SOLUTION GERMICIDAL SOLUTION FOR VARYING LENGTHS OF TIME 
'SED = 
ta 1 MIN. 5 MIN. 10 MIN. 15 MIN. [20 MIN.[30 MIN. 
Zephiran Gram-rods |Gram-rods |Gram—rods_ |Rare 
1:2500 Gram+rods |Gram+eoeei |Gram+cocei |Gram+rod Sterile |Sterile 
Gram+cocci 
Heavy Moderate Moderate Gram+cocei 
Zephiran Moderate 
1:1000 Gram-rods_ |Sterile Sterile Sterile Sterile |Sterile 
Rare 
Gram+cocei 
Instrument— 
sterilizing [Sterile Sterile Sterile Sterile Sterile | Sterile 
fluid 
Control A: Gram-+cocci Control B: Gram+cocei Control C: Gram+cocei 
Gram-—rods Gram-—rods Gram-—rods 
Gram+rods (rare) Gram-+rods Gram-+rods 
: Heavy Heavy Heavy 


Control A: Instrument contaminated, allowed to dry and placed in culture medium. 
Control for viability of organisms. 

Control B: Instrument contaminated, dried, placed in 1:1000 zephiran, washed, ae 3 
recontaminated, and cultured. Control for possible inhibition by traces pica 

of zephiran on instrument. 

Control C: Instrument contaminated, dried, placed in instrument-sterilizing fluid, 
washed, recontaminated, and cultured. Control for possible inhibition 
by traces of instrument-sterilizing fluid on instrument. 


which had been prepared in this hospital by Major W. B. Vandegrift 
. for the eold sterilization of instruments. Following immersion in the 
various solutions each clamp was momentarily rinsed with sterile saline 
“4 solution in order to remove traces of the germicidal agent and was 
then placed in a test tube containing Brewer's thioglycollate medium and 
incubated at 37° C. for twenty-four hours. The clamps were left in 
the medium for fourteen hours. One clamp was not immersed in any 
antiseptic solution but was placed in Brewer’s thioglycollate medium as a 
control for the viability of the organisms. All of the organisms multi- 
1 plied in large numbers (Control A). A second clamp was used as a 
control for the instrument-sterilizing solution, the clamp being recon- 
taminated with organisms after it had been placed in the solution and 
had been rinsed with salt solution in the usual manner. All of the 
organisms grew readily, demonstrating that with the technique em- 


ployed any traces of the germicidal agent present were insufficient to | 
inhibit growth (Control C). A similar test with 1:1000 zephiran also i 
showed that there was not enough zephiran present to inhibit growth of le 


organisms (Control B). There was no growth from any of the con- 5 
taminated clamps which had been placed in the instrument-sterilizing 
solution even after only one minute in the solution. There was a 
moderate growth of gram-negative rods and a rare gram-positive coceus 
from the contaminated clamp which had been in contact with 1:1000 
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zephiran for one minute, but there was no growth whatsoever from the 
elamps which had been in the solution for five minutes or more. There 
was some slight growth of organisms from the elamp which had been in 
contact with 1:2500 zephiran for fifteen minutes. It is not felt that 
this experiment forms a sufficient basis to permit any positive conelu- 
sion in regard to the utility of aqueous zephiran for the cold steriliza- 
tion of instruments but it suggests that solutions as dilute as 1:1000 
may be fairly satisfactory for this purpose. Of course if aqueous 
zephiran or any other aqueous solution is used for the cold sterilization 
of instruments it is necessary to add some substance to prevent rusting. 
It is our feeling that formalin solutions of the type marketed by Bard- 
Parker Company, Inc., are so eminently satisfactory for cold steriliza- 
tion of instruments that solutions of this sort should preferably be used 
for this purpose. 

Other Uses of Zephiran.—Dilute aqueous zephiran (1:1000° or 
1:2500) has a number of other uses. It is ideal for washing instru- 
ments and the hands of the operating team during the course of an 
operation. Whereas 76 per cent of basins of sterile water so used 
were found to be contaminated at the close of the operation, Poppe? 
found that basins of 1:5000 aqueous zephiran were always sterile. 
Similarly, aqueous zephiran is useful for wash basins necessary in 
maintenance of isolation technique for cases of infectious disease. It 
is perfectly satisfactory for cleansing skin before venipunctures and 
rarious parenteral injections. Where instruments on dressing car- 
riages are kept in some irritating sterilizing fluid, it is useful to keep 
alongside a jar of aqueous zephiran in which the instruments can 
be rinsed before being used. It is useful in compresses and soaks for 
various pyogenic skin lesions, and for epidermophytosis, particularly 
when it is associated with secondary infection. It is occasionally useful 
as a compress in clearing up infections of granulating areas. It works 
well as an irrigating solution for empyema and other abscess cavities. 
As a 1:20,000 solution it is satisfactory for urethral instillations. More 
concentrated solutions cause irritation. The possibilities of its use as 
instillations in the conjunctival sae for conjunctivitis and in preparation 
for ophthalmologic operations are under investigation in association 
with Capt. F. M. Reese. Instillations and tampons of 1:2500 zephiran 
have proved useful in treating various pyogenic and fungus infections 
of the external auditory canal. Zephiran in concentration of 1:50,000 
has been found ideal for the preservation of biologie fluids such as bae- 
teriophage and vaccines.’ 

The Use of Zephiran in Time of War.—In time of war certain con- 
siderations assume a significance which is not existant in time of peace, 
such as the conservation of materials which are vital in the making 
of munitions and military supplies. Such a substance is alcohol, of 
which enormous quantities are ordinarily employed in the practice of 
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medicine. It is used alone or in combination with other germicidal 


agents by the vast majority of physicians for the preparation of the 


patient’s skin before operation, as a soak for hands after serubbing, in 
preparing skin before venipuncture and various parenteral injections, 
for cleaning the skin when dressings are changed, and for many other 
purposes. For none of the purposes mentioned is it really necessary, 
and it is felt that by more extensive use of substances such as zephiran 
ereat quantities of aleohol can be conserved for purposes which are 
immediately more vital than these medical uses. Aqueous zephiran 
is a better germicidal agent and is more stable. It must be remembered 
that, although 70 per cent ethyl aleohol by weight is a good germicide, 
it is difficult to maintain this exact concentration, and that even slight 
changes in concentration render the solution totally ineffective against 
organisms.!” 

In regard to the medical services of the armed forces, certain other 
considerations arise. Seattered as the various medical installations are 
over the surface of the globe, transportation of medical supplies assumes 
gigantic proportions. If a substance can be transported in small volume 
which will do equally well the work that far greater volumes of some 
other agent will accomplish, there are obvious advantages in utilizing the 
former. If 1:2500 zephiran is employed, 250 gallons are available for 
use from each gallon of the concentrate transported to the medical unit. 
If 1:1000 zephiran is used 100 gallons are available for use from each 
gallon transported. Furthermore, it is entirely possible that should 
the armed forces desire to employ this agent in any considerable quan- 
tity, the manufacturers could supply the solid zephiran rather than the 
1:10 coneentrate, which would multiply again by ten the amount of 
solution available for use from each unit of material transported. An- 
other feature which is desirable in the various medical installations is 
a simplification of the pharmaceutical armamentarium. Zephiran can 
be utilized so effectively in place of aleohol and the numbers of other 
germicidal agents which are ordinarily supplied, that it would seem 
worth while to substitute it for others. These considerations are par- 
ticularly applicable in the forward medical installations such as the 
portable hospitals and the clearing companies of the medical battalions. 
It is our feeling that such units could perform a good service without 
any real handicap if they were supplied with adequate amounts of 
zephiran alone and no other bactericidal agents except for what alco- 
hol is needed for the preparation of certain tinctures which may be 
advisable and except for a small amount of some formalin instrument- 
sterilization solution. A further consideration is that of expense, which 
remains important even at a time when Federal expenditures are neces- 
sarily gigantic. In the base from which this paper is written, zephiran, 
which is made in the United States and transported thousands of 
miles as a 1:10 concentrate, can be purchased at such a price that 
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1:1000 aqueous zephiran costs only approximately 13 cents per gal- 
lon, 1:2500 zephiran only about 5 cents per gallon. In contrast, the 
ingredients which are used in the preparation of liquid green soap 
bring the cost of this substance to about 25 cents a gallon, and the cost 
of aleohol is approximately 32 cents a gallon. Needless to say, many 
of the germicidal agents emploved are a great deal more expensive. 
Another consideration which is of special importance is that of the 
preparation of the hands of the members of operating teams which ean 
be carried out adequately with aqueous zephiran in any forward med- 
ical installation. 
SUMMARY AND CONCLUSIONS 


Zephiran is a cheap and reliable germicidal agent. In dilute solu- 
tion it has been found to serve, very satisfactorily for multiple purposes 
in hospital and medical practice and its sphere of usefulness appears to 
be steadily increasing. It serves ideally as an agent for preparing the 
skin of patients before operation. It has many advantages over some 
of the more commonly employed germicidal agents: cheapness and pro- 
eurability, well proved high and nonspecifie germicidal activity, fail- 
ure to cause burns, dermatitis, or other irritation of skin and mucus 
membranes, ease of application. Studies indicate that a brief serub- 
bing of the hands and forearms in 1:1000 aqueous zephiran followed 
by a three-minute soak in this solution achieves, with ease, as thorough 
cleansing as prolonged serubbing, in situations where facilities for 
proper scrubbing according to the generally used soap-and-water tech- 
nique are not available. Since zephiran is used in dilute solution, large 
amounts are available for use from a relatively small amount of the 
concentrate or solid transported to any given point. Its use results in a 
conservation of aleohol which is essential for vital war products. Be- 
cause of these considerations it is felt that a widespread use of this 
reliable agent is particularly desirable in time of war. 

The authors wish to express their appreciation to Major Paul Kunkel who sug- 


2nd Lt. Anne H. Seeney and the members of the operating room staff for their 
cooperation in carrying out the experiments. 
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Book Reviews 


Renal Lithiasis. By Charles C. Higgins. Pp. 140, with 18 illustrations. Spring- 
field, Ill., 1948. Charles C Thomas. 


This is a collection of Beaumont lectures. Considering its small size, it is a 
remarkably thorough discussion of renal lithiasis, and particularly of those factors 
which lead to the production of stones composed of phosphates and carbonates, 
although there is some discussion of other types. It seems to the reviewer that 
there is a little too much emphasis upon the role of deficiency of vitamin A in the 
diet, upon the reaction of the urine, and upon infection, since there are many cases 
in which these factors cannot be shown to have operated. The mechanism of forma- 
tion of oxalate stones is not explained (I am not sure that anyone can explain it 
yet), and it is unfortunate that a book on lithiasis for the medical profession in 
general makes no mention of the importance of bone injury with prolonged recum- 
bency as a factor in lithiasis, since this is one situation in which the formation 
of stones can probably be prevented by the alert physician. 

It is questionable whether anyone besides the author has succeeded, or will succeed, 
in dissolving any considerable number of renal calculi by dietary regulation alone. 

However, the book is of great value to all who are interested in urinary lithiasis, 
and should be read with care. It contains a map delineating stone areas, dis- 
cussions of operative technique, and detailed tables of various diets intended for 
the dissolution or prevention of calculi of different types. There is a valuable 
bibliography. 

The author also describes chemical methods for the recognition of the various 
constituents in stones. These are said to be far more accurate than those in 
general use. 
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Especially designed ... . 
to meet the “challenge of use”! 


A COMPREHENSIVE SURVEY 
Bacon’s “Anus, Rectum, Sigmoid Colon” 


‘The second edition of this well-known book gives the med- 
ical profession a detailed and comprehensive treatise of all 
those structures and lesions coming within the preview of 
the proctologist. In some instances, the striet confines of 
proctology have been overstepped. Excellent discussions of 
malignant tumors of the sigmoid colon are discussed. For 
this reason, the book is enhanced in value and will be ap- 
preciated the more by the general surgeon.’’—Surgery. 
Second edition, 857 pages, 507 illustrations, $8.50. 


A CONCISE HANDBOOK 
Bacon’s “Essentials of Proctology” 


‘*For the surgeon and general practitioner who wish to 
have the working knowledge of proctology quickly avail- 
able, this brief text is the best yet seen. Each rectal condi- 
tion is briefly described, usually with illustrations, and its 
treatment given simply and directly. ... The excellent il- 
lustrations by Wm. Brown MeNett show the technie of 
rectal operations.’’—Clinical Medicine. First edition, 345 
pages, 168 illustrations, $3.50. 
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J. B. LIPPINCOTT COMPANY E. Washington Sq., Phila. 5, Pa. 


Please send me Bacon's ‘‘Anus, Rectum, Sigmoid Colon’’ $8.50, Bacon's ‘‘Essentials of 
Proctology” $3.50, [ Brown and McDowell's ‘‘Skin Grafting of Burns’’ $5.00. 
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Authoritative — Up-to-the-Minute — Complete 


CURRENT OBSTETRICS AND GYNECOLOGY 


Proceedings of the Second 
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UN OBSTETRICS AND GYNECOLOGY 


A correlated program of essays, panel discussions and symposia epitomiz- 
ing everything important and new in the fields of obstetrics and gynecology. 
The subject material, carefully integrated in advance, is presented under the 
strict criteria of question and answer discussions. Authors are unimpeachable 
authorities—each in his respective field. Discussors are especially selected 
for experience, critical ability. Analyses and summaries are—as a result—the 
last word. No stone is left unturned. The result is: 


A Work Absolutely Essential to Specialist, General 
Practitioner, Nurse, Hospital Executive and 
Maternal and Child-Welfare Worker 


Among the Contributors Are: 
Fred L. Adair Nicholson J. Eastman Edward Allen 


Aura E. Severinghaus Herbert E. Schmitz Robert D. Mussey 
Robert Latou Dickinson E. D. Plass J. P. Greenhill 

G. D. Royston I.. C.. Rubin E. G. Waters 

Carl G. Hartman Abner I. Weisman Harry W. Mayes 
R. S. Siddall David S. Hillis Alan F. Guttmacher 
John L. Parks Lewis C. Scheffey Philip Levine 

Alex E. Brown A. W. Diddle A. N. Arneson 

E. Granville Crabtree James R. Reinberger Sidney O. Levinson 
Curtis J. Lund Lyman W. Mason Paul F. Fletcher 


and over sixty others 


| Almost every important teaching institution represented. 

\ Obstetrics, Gynecology, Obstetrical Hospital Management, Obstetrical 
Nursing, Public Health and Social Service Aspects. 

lll A complete correlated refresher course absolutely up to date. 


Price, $5.50 


PUBLISHED BY THE WESTERN JOURNAL OF SURGERY PUBLISHING COMPANY, 
PORTLAND, OREGON, FOR THE AMERICAN CONGRESS ON OBSTETRICS 
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THE AMERIOAN CONGRESS ON OBSTETRICS AND GYNECOLOGY 
650 Rush Street 
Chicago, Illinois 


Please place my order for one copy of the 1942 Transactions, at $5.50 per volume, for which 
check is enclosed (or) you may bill me when volume is shipped. 


Name 
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New Third (1943) Edition 


GRADWOHL’S 


CLINICAL LABORATORY 
METHODS & DIAGNOSIS 


@ In two volumes 

e@ Text material increased more than 30% 
@ 234 new illustrations 

e 13 new color plates 


NEW FEATURES 


Urine Analysis—latest available information on 
kidney function tests, including urea clearance. 

Blood Chemistry—liver function; work of Somogyi 
on blood and urinary diastase. 

Hematology—clotting, prothrombin time tests and 
mechanism of clotting; infectious mononucleo- 
sis, agranulocytosis, polycythemia. 

Blood Groups and Transfusion—new chapter, dis- 
cussing Rh factor, subgroups of group A, all 
known data on P factor. Methods for making 
sera given. 

Special Tests—new methods of vitamin assay and 
identification. 

Bacteriological Applications to Clinical Diagnosis— 
blood culture analysis; identification of pneu- 
mococci; penicillin. 

Serology—Kolmer technic revised, Kahn also; com- 
plement fixation tests for Rocky Mountain 
fever added. 

Tissue Cutting and Staining—contributions of A. 
A. Krajian added. 

Parasitology and Tropical Medicine—thoroughly 
revised. 


The C. V. Mosby Company 
3525 Pine Boulevard, St. Louis 3, Mo. 


ODS AND DIAGNOSIS,’’ in two volumes, $20.00. 
[] Attached is my check. 


Gentlemen: Send me the new 1943 Gradwohl’s ‘‘CLINICAL LABORATORY METH- 


[] Charge my account. 


by R. B. H. GRADWOHL, 
M.D., D.Se., Director of 
the Gradwohl Labora- 
tories and Gradwohl 
School of Laboratory 
Technique; Formerly 
Director of Laboratories, 
St. Louis County Hos- 
pital. 

2230 pages, 726 illustra- 
tions, 57 color plates. 
PRICE, $20.00. 
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1943 reprint 
with important corrections and additions... 


CROSSEN & CROSSEN 


OPERATIVE GYNECOLOGY 


» Although not a complete revision the 1943 reprint of this 
fessor Emeritus of Classic text is a modern up-to-date guide which meets 
Clinical Gynecology; current requirements. The authors have added those 
R. advances which are vital to successful operative treat- 
fessor of Gynecology ment of gynecologic conditions. 
and Obstetrics, Wash- 


ington University iti 

Among the important corrections and additions 

5th EDITION made are: 

1262 illus- @ Revision and expansion of the material on radium 
; therapy of myomatous uterus, cervix carcinoma, corpus 


PRICE, $12.50. uteri; the time relation of radium treatment to X-ray 
therapy course. 


@ Addition to section on retrodisplacement of the uterus. 


@ Use of sulfa drugs in operations involving the intes- 
tinal tract and in after treatment of abdominal opera- 
tions. 


@ Anesthesia in gynecologic operations. 


One of series of original drawings showing various steps in Transperitoneal transplantation 
of round ligaments. Almost 1300 cuts like this helps to elucidate the text. 
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3525 Pine Boulevard 
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By Ray E. Burger, M.D., and Charles Bruce Morton, M.D., Charlottesville, Va. 
Tike PLASTIC REPAIR OF SCAR CONTRACTURES. 
By Paul W. Greeley, M.D., F.A.C.S., Chicago, Ill. 
Wounp DISRUPTION AND CATGUT ALLERGY—AN EXPERIMENTAL AND CLINICAL STUDY. 
By Kenneth L. Pickrell, M.D., and Richard C. Clay, M.D., Baltimore, Md. 
SURGICAL CARE OF THE WOUNDED IN THE UNITED STATES ARMY. 
sv Major General Norman T. Kirk, Surgeon General, United States Army. 
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PLASMA CLOT SUTURE OF NERVES: ILLUSTRATED TECHNIQUE, 
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REHABILITATION FOLLOWING SEVERE BURNS. 
sy Bradford Cannon, M.D., Boston, Mass. 
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By V. H. Kazanjian, M.D., Boston, Mass. 
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By V. P. Blair, M.D., St. Louis, Mo. 
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